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Abstract 
The purpose of the research study was to explore the role that the physical classroom 
environment plays in fostering student creativity in the combined fourth and fifth grade USD 475 
gifted program. The research focused on answering the primary research question: Does the 
proposed environmental modification of the physical classroom foster creative behaviors in 
students? Secondary research questions included: 1) How does function-based classroom design 
affect both students and the classroom teacher in terms of creative process? 2) How does 
adaptability of the designed classroom environment affect both students and the classroom 
teacher in terms of creative process? A review of the literature led to the development of the 
author’s Framework for the Modification of Creative Learning Community Physical 
Environments. 
The study utilized a two-phase, experimental embedded research design that assessed the 
effects of an environmental modification to the physical classroom. Quantitative data collection 
methods included an environmental assessment and student survey utilizing a Likert scale. 
Qualitative data collection methods included participation observation, video observation, expert 
interviews, and open-ended student survey questions. The study found that the environmental 
modification of the physical classroom produced precursory creative behaviors in students. The 
emergent themes from the data analysis included facilitative physical environment, increased 
environmental acuity, leadership and self-esteem development, and improved teacher classroom 
management – all attributes found to be conducive to creativity development. These findings 
suggest further development of similar in-depth studies across a greater diversity of classroom 
learning environments is needed to establish reliability of the Framework for the Modification of 
Creative Learning Community Physical Environments.  
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Chapter 1 - Introduction 
 Overview 
This thesis explores the role that the designed environment plays in the development of 
creativity in fourth and fifth grade gifted program students. In this chapter, a brief overview of 
the current state of education and educational objectives leads to a review of literature topics in 
chapter two that include creativity in terms of process and human development; reference models 
for the development of creative environments; and additional design considerations and 
recommendations. The literature informs the development of a synthesized environmental 
modification model for creative learning environments based on existing theoretical frameworks. 
The research methodology for observing student creativity development is outlined in chapter 
three and followed by a presentation of the research findings in chapter four. The thesis 
concludes with a discussion of the research findings and their implications for future study.  
 Purpose  
The purpose of the study is to explore the role that the physical classroom environment 
plays in fostering student creativity in the combined fourth and fifth grade USD 475 gifted 
program. 
 Research Questions 
The research focuses on answering the primary research question: Does the proposed 
environmental modification of the physical classroom foster creative behaviors in students? 
Secondary research questions include: 1) How does function-based classroom design affect both 
students and the classroom teacher in terms of creative process? 2) How does adaptability of the 
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designed classroom environment affect both students and the classroom teacher in terms of 
creative process? 
 Research Design 
Participants were chosen based on the representative sample the diverse group of students 
provided, age group of participants, and the design of the USD 475 gifted program itself. An 
experimental environmental modification served as the basis for the study, and the study was 
furthermore designed in two phases: pre-treatment and post-treatment. Over the course of one-
and-a-half academic school years, students were observed in their classroom setting and 
participated in surveys, pre- and post-treatment. The classroom teacher was also interviewed and 
environmental assessments were performed. The pre- and post-treatment data collected was 
analyzed to both inform the environmental modification and identify emergent themes. 
 Significance of the Study 
According to Csikszentmihalyi (1997), “Most of us cannot do a great deal about the 
macro environment…we can, however, gain control over the immediate environment and 
transform it so that it enhances personal creativity…the important thing, however, is to have a 
special space tailor-made to one’s own needs, where one feels comfortable and in control” (p. 
140). Yet, little research is currently available on how the physical environment can influence 
student creativity. This research is intended to contribute to the field of study in classroom 
creativity at the primary education level and merit further, larger-scale research across a variety 
of cultural contexts. Creativity precedes innovation, which is needed to solve modern complex 
problems, and thus is a critical problem-solving skill. The opportunity to develop creativity 
should not be a mere option offered during post-secondary studies; instead, it should be a 
fundamental component of all formalized education at first introduction.    
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Chapter 2 - Literature Review 
 Introduction 
There are external and internal influences that affect creativity in individuals 
(Vygotsky, . Externally, the educational system is shaped by social values and state and federal 
mandates. Further embedded within this system are community and familial lives, differing 
from student to student, and thereby setting the context for the student’s school experience. 
Internally, there are processes from which creativity emerges. Biological, psychological, and 
psychosocial factors contribute to the development of creativity. A systems approach to 
understanding creativity acknowledges both the influence of culture and human development 
on the creative process and provides the basis for developing supportive environments. The 
following sections provide an overview of existing knowledge regarding these contributing 
factors, but first, the concept of creativity must be operationalized.  
 Defining Creativity 
Creativity is a natural human process motivated by strong human needs and cultivated 
through skills development and application (Torrance, 1987). Creativity includes cognitive 
processes; social and emotional processes; family aspects; education and preparations, both 
formal and informal; characteristics of the domain and field; social and cultural contextual 
aspects; and historical forces, events, and trends (Feist, 2010).  Creativity, therefore, is a process 
of both individual and cultural development where creative processes internally transform social 
and cultural messages. The most basic process of creativity is the effort to communicate, a 
process of making meaning and sharing a vision that builds and changes the surrounding culture 
(Starko, 2014).  
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Mechanisms of the Creative Process 
Problem-finding and Problem-solving. Creativity entails finding a problem or issue 
worth addressing; making unique connections; and generating ideas for addressing the 
problem or issue, evaluating the ideas generated, and applying them (Berrett, 2013; Kim, 2011; 
Starko, 2014). So, if problem-finding and problem-solving drive the creative process, 
divergent thinking and convergent thinking fuel the process. Divergent thinking involves 
probing deeply to find alternative, previously unconsidered solutions to a problem. Convergent 
thinking requires streamlining multiple solutions to arrive at the best testable solution (Berrett, 
2013; Sousa, 2014). Creativity requires that the individual alternate back and forth between 
these two types of thinking, and as such, adaptability and flexibility are necessary skills. 
Motivation and Goals. Intrinsic motivation is a significant and complex aspect of the 
creative process. Creative individuals persist in their exploration, even without material reward 
(Gardner, 2008). Motivation furthermore contributes to the processing of new information, 
which facilitates the creative process. Creative inspiration occurs in a mental state where 
attention is focused, thought is associated, and large numbers of mental connections are thus 
activated (Csikszentmihalyi, 1990; Martindale, 1999; Starko, 2014). Preadolescents, for 
example, can only focus attention intently for about five to ten minutes, sans motivation. 
Motivation can be used as a vehicle for achieving focus (Starko, 2014). Csikszentmihalyi 
(1990) describes achieving a state of flow where an individual becomes highly engaged in 
activity, concentrating very deeply and losing track of time. These flow activities are 
meaningful and provide some type of feedback that allows the individual to know whether they 
are approaching their goal (Starko, 2014). 
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Motivation is also directly linked to goals. There are two types of goals: performance 
goals and mastery goals. Performance goals are meant for gaining the approval of others, most 
closely representing extrinsic motivation. Extrinsic motivation, however, can have a negative 
effect on creative achievement. Mastery goals are derived from a desire within and most closely 
represent intrinsic motivation. (Amabile, 1996; Starko, 2014). The relationship between 
motivation and creativity is also demonstrated by a remaking of oneself – changing the goals 
and orientation – to traverse unchartered territory (Gardner, 2008). This introduces the concept 
of metacognition, or awareness of one’s own thinking process. Metacognition allows 
individuals to monitor their own progress as they are learning while simultaneously adjusting 
when problems occur during learning activity (Sousa, 2014). 
Novelty and Appropriateness. Novelty introduces an element of surprise into the 
learning environment, which holds students’ attention and is a critical aspect of the creative 
process. Novelty also incorporates multiple methods of learning about a subject (Sousa, 2014). 
The ideas derived from the creative process must be both original and appropriate for the 
situations in which they occur (Martindale, 1999; Starko, 2014). Appropriateness is determined 
by the cultural context in which the creativity is based (Starko, 2014).  
 The Education System 
According to the President’s Council of Advisors on Science and Technology (2010), the 
future success of our country will depend on “the ideas and skills of its population” (p. 42). With 
that said, are our schools adequately engaging students to be prepared for life in the 21st
 
century?  
This section will examine educational performance in the U.S. as well as how the competing 
interests of standardized education and adopted 21st century learning skills have impacted 
students’ creativity and why this is important. From there, we may begin to recognize the 
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disparity between our expectations for the future and our present reality in order to develop the 
framework for a more pragmatic educational experience.  
 Standardized Education: Analysis and Critique 
Historically, school curriculum has been determined by the state, resulting in differences 
in pedagogical approach and student achievement gaps (Postlewaite, 2003). In an attempt to 
raise educational standards and close those achievement gaps, several influential programs have 
risen over the past fifteen years including the No Child Left Behind Act (NCLB) and, more 
recently, the Common Core Standard (Beghetto, 2010; Cawelti, 2006; Postlewaite, 2003; 
Rudalevige, 2003; The President’s Council of Advisors on Science and Technology, 2011; 
Kober & Rentner, 2011; McGuinn, 2011). The NCLB, a controversial accountability mandate 
enacted in 2001, placed increasing pressure on teachers and schools to conform to externally 
imposed standards (Beghetto, 2010; Cawelti, 2006; Postlewaite, 2003). NCLB was an 
unprecedented demonstration of federal over state and local school authority emphasizing 
mandatory testing to assess schools’ “adequate yearly progress” (Cawelti, 2006; Postlewaite, 
2003; Rudalevige, 2003). Assessment results were directly tied to funding, and technical and 
costly requirements of the mandate made state implementation challenging (Postlewaite, 2003).  
The Common Core standards are the result of the 2009 College and Career Readiness 
Standards which emphasize “cross-disciplinary literacy expectations that must be met in order  
for students to be prepared to enter college and workforce training programs ready to succeed” 
(NGA & CCSSO, 2010, p. 4). Such learning skills are further corroborated by the Partnership 
for 21st Century Learning (also known as the Partnership for 21st Century Skills), a coalition of 
education, business, community and government leaders (Partnership for 21st Century Skills, 
2008). The framework for these skills is illustrated in Figure 2.1. Released in 2010, Common 
Core outlines goals for what students should know and be able to do at the end of each grade. 
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Common Core was designed through collaboration among teachers, school chiefs, 
administrators, and other experts to provide a framework for educators (Kober & Rentner, 2011; 
McLaughlin & Overturf, 2012). The Common Core standards: 
 are aligned with college and work expectations; 
 are clear, understandable, and consistent; 
 include rigorous content and application of knowledge through high-order skills; 
 build upon strengths and lessons of current state standards; 
  are informed by other top-performing countries, so that all students are prepared to succeed in 
our global economy and society; and 
 are evidence-based (McLaughlin & Overturf, 2012).  
Figure 2.1 P21 Framework for 21st Century Learning. (2007). 
Retrieved from http://www.p21.org/about-us/p21-framework 
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The Common Core standards are much more rigorous than previous curricula, and the 
substantially revised curriculum materials requiring fundamental changes in instruction are 
costly. Although the Common Core is designed to improve students’ skills and the expected 
outcomes are clear, it is the responsibility of the teachers to figure out the best instructional 
methods. Common Core implementation is also by state choice, contributing to inconsistencies 
in national educational standards and achievement (Kober & Rentner, 2011). 
International Testing. In 2012, the Organisation for Economic and Co-operative 
Development (OECD) conducted the Programme for International Student Assessment (PISA) in 
reading, mathematics, and science for 15-year-olds. The U.S. is not among any of the top 
performing OECD nations, having achieved average, mid-range scores in reading and science 
and below-average scores in mathematics (OECD, 2014). Table 2.1 outlines the 2012 PISA 
results. If our focus is on how students’ educational experience prepares them for life, what 
makes these scores relevant? Proficiency in mathematics is found to be a strong predictor of 
positive outcomes for young adults, influencing not only their ability to participate in post-
secondary education but future earnings as well (OWP/P Architects et al., 2010). According to 
educational thought leader and advisor Sir Ken Robinson, companies and organizations are 
trying to fix a downstream problem originating in schools and universities (2001). Berrett (2013) 
further asserts that colleges are weathering criticism that they fail to prepare students to be 
productive citizens and employees. The educational process itself, which is meant to develop our 
natural abilities, is a fundamental problem (Robinson, 2001). Studies have found that a third of 
the U.S. student population drops out by high school, and in many low-income schools the 
graduation rate is less than 50 percent (OWP/P Architects et al., 2010).  
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Table 2.1 2012 PISA Test Results. (2014). 
Retrieved from http://www.k5learning.com/blog/us-students-make-no-progress-
international-academic-performance-pisa 
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The Purpose of PISA. PISA was designed to assess “the aptitude [of students] to 
undertake tasks found in everyday life” (OECD, 2001, p. 20). PISA differs from other 
achievement tests in that it does not test curricular-based knowledge; instead, it aims to test 
students’ ability to use knowledge and skills in order to meet real-life challenges (Eivers, 2010; 
McVey, 2013; Rochex, 2006). PISA encourages the design of curricula primarily emphasizing 
the development of basic skills. The four PISA measures are how well schools have prepared 
students for life; choice of key competencies; use of real-life challenges; and curriculum 
independence. The emphasis of current educational practices on reading, math, and science 
however infers that the social sciences, foreign languages, art, and music do not provide students 
with essential life skills (Rochex, 2006).  
 PISA Critiques. As just one well-known form of standardized testing, PISA is not free 
from criticism. Sjøberg (2007) comments that “PISA results and advice are often considered as 
objective and value-free scientific truths, while they are, in fact embedded in the overall political 
and economic aims and priorities of the OECD” (p. 203). As a development of the OECD, it can 
be inferred that PISA objectives would include economic growth, cooperation, and development, 
and PISA results would inform the creation of efficient education systems that offer value for 
money and produce quality outputs (Eivers, 2010).  
Under the assumption that countries with effective education systems become successful 
economies, PISA would appear to be appealing to policymakers. PISA assessment indicators are 
often utilized to increase schools’ effectiveness (and, therefore, a country’s capacity for 
economic competitiveness) as well as inform “good practices” that influence school policy 
implementation. As tests like PISA provide the basis for identifying common indicators, school 
systems and school units can be more easily compared and assessed (Rochex, 2006). Thus, 
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teachers feel forced to “teach to the test”, which only disempowers the role of the teacher in the 
classroom and narrows the learning experience by encouraging “teacher-proof” curricula, or 
reading verbatim from instructional scripts rather relying on their expertise and own creativity 
(Rochex, 2006; Sawyer, 2004). Additionally, PISA studies are cross-sectional, not longitudinal, 
bringing into question how well students’ achievements can really be assessed and attributed to 
their formal education experience (Eivers, 2010).   
There are cultural implications for PISA to consider as well. According to Paulston 
(1988), comparative evaluation is problematic because it necessitates standardization or 
homogenization which assumes shared values. The narrow focus of the test further 
underestimates the impact of the different historical, social, political, cultural and linguistic 
contexts in which schools and school systems are always embedded (Paulston, 1988). The social, 
cultural, and economic requirements for a successful life differ from country to country. 
Policymakers are moving away from the idea that learning leads to independence, self-
awareness, and maturity (and that these are worthy goals in themselves) in favor of 
economization, privatization, and productivity (Eivers, 2010).  
 The Creativity Crisis 
Increased emphasis on standardization has shifted schools’ focus toward drill exercises 
and away from critical, creative thinking. As a result, electives, the arts, enrichment and gifted 
programs, foreign language, elementary sciences, and elementary recess are being eliminated. 
The issue is further exacerbated by seemingly endless budget cuts to education. Eliminating 
these activities is taking away the students’ outlets for imagination, scholarship, critical and 
creative thinking, and problem-solving, lending itself to underachievement in school (Gentry, 
2006). Rigorous schooling emphasizes facticity, correctness, linearity, and concreteness, which 
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conflict with the development of creativity (Eisner, 2002). The education system reinforces little 
more than student recollection and recognition (Beghetto, 2010; Sternberg, 2004).  
Since the 1990s, international policymakers have enacted policy initiatives to develop 
students’ creative potential. These efforts were viewed as an investment into students’, and 
countries’, future. In the U.S., creativity is strongly linked with economic and cultural prosperity 
(Beghetto, 2010). Yet, education doesn’t follow the natural grain of students’ abilities. Robinson 
(2001) argues that students are sent through two filters: economic, which categorizes people 
according to labor markets and is otherwise known as industrialism; and intellectual, which 
categorizes people according to a particular view of intelligence otherwise known as 
academicism. Both models are out of date and insufficient and must be completely reconstructed 
(Robinson, 2001). A “creativity mandate” from external policymakers will not, however, 
address long-standing barriers to fostering creativity in the classroom (Ingersoll, 2003). These 
mandates often take on a septic focus, or the tendency to look at a problem in isolation from its 
context which, in turn, causes more problems as a form of solution (Robinson, 2001). Externally 
imposed mandates often fail to consider the context within which classroom teachers work and 
create more pressure as a result of contradictory demands (Ingersoll, 2003). While standardized 
testing is widely used to assess students’ basic skills and predict their ability to succeed in our 
21st global society, there is far less emphasis placed on evaluating students’ creative aptitude, an 
essential component of problem-solving.  
 Torrance Tests of Creativity  
One test that actually proves itself to be effective in assessing the creativity skills that 
schools are encouraged to develop is the Torrance Test of Creativity (TTCT). Torrance’s main 
focus was to understand and nurture qualities that help people express their creativity. 
Developed in 1966, the TTCT is the most well-known and widely used test for measuring 
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creativity (Almeida et al., 2008; Kim, 2011) and was designed to serve as a tool for enhancing 
creativity (Kim, 2006). As a divergent thinking test, the TTCT scores predict creative 
achievement better than other measures of creative or divergent thinking (Kim, 2011).  
From 1990 to 2008, creative thinking scores for grades K through 6 decreased 
significantly. This is concerning because a lack of creativity stunts abilities which are supposed 
to mature over a lifetime. Efforts to encourage creativity should begin before preschool and be 
carried throughout a student’s school career (Kim, 2011). These were some of the findings: 
 Decrease in Strengths scores indicate that children have become less: emotionally expressive, 
energetic, talkative and verbally expressive, humorous, imaginative, unconventional, lively 
and passionate, perceptive, apt to connect seemingly irrelevant things, synthesizing, and likely 
to see things from a different angle (Kim, 2011).  
 Decrease in Elaboration scores indicate that over the last 30 years, people of all ages, 
kindergartners through adults, have been steadily losing their ability to elaborate upon ideas 
and detailed and reflected thinking. They are also less motivated to be creative and creative 
thinking is less encouraged by home, school, and society overall (Kim, 2011).  
 Decrease in Abstractedness of Titles scores beginning in 1998 indicate that children are 
becoming less capable of the critical thinking processes of synthesis and organization and less 
capable of capturing the essence of problems (Kim, 2011). 
 Decrease in Closure scores beginning in 1998 indicate that children are tending to grow up 
more narrow-minded, less intellectually curious, and less open to new experiences (Kim, 
2011).  
To reverse decline in creative thinking, the U.S. must reclaim opportunities for its 
students and teachers to think flexibly, critically, and creatively, avoiding standardization (Kim, 
2011). 
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 21st Century Skills  
Although high-stakes testing is the modus operandi for student assessment, the test 
scores do not measure skills that are essential to 21
st 
century living. Among these skills are 
questioning, problem-solving, and innovation, all of which are components of the creative 
process (Starko, 2014). According to Starko (2014), practices that produce exceptionally high 
test scores do not support creative thinking, and top scorers on IQ tests are not necessarily the 
top scorers on creativity tests. Intelligence and creativity are separate abilities which can be 
modified by the environment and schooling (Kim, 2011; Starko, 2014).  
Sternberg (2004) found that students taught content using analytic, practical, and creative 
thinking skills were more successful across academic disciplines than those taught solely by 
traditional methods. Additionally, a 2009 high school survey of student engagement for 43,000 
students identified that 65 percent of students “like discussions in which there are no clear 
answers” and 82 percent would welcome chances to be creative in school (Sousa, 2014, p. 4). 
According to Thomas R. Fisher, professor of architecture and dean of the College of Design at 
the University of Minnesota-Twin Cities, “humans are naturally playful, creative beings. 
We’re doing something to kids in grade school that drums the creativity out of them” (Berrett, 
2013, p. 15). Teachers have the opportunity to improve student achievement by encouraging 
them to think creatively (Starko, 2014). The teacher’s role is to draw out the individual in every 
child and provide the educational environment that allows children to grow into their unique 
personality and talents (Robinson, 2001).  
The current, dominant ideologies of education defeat their very purpose: to develop people 
who can cope with and contribute to our rapidly changing society using their creative abilities and 
talents. Rapid technological advancement is generating many new social issues and cultural 
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challenges. Technological innovations are driving economic and social changes at breakneck 
speed and, in order to respond, radical strategies in the way we perceive and develop human 
resources are necessary. Both government and businesses acknowledge that education and 
training are the key to the future, and they emphasize the critical need to develop creativity and 
innovation (Robinson, 2001). Innovative thinkers use the tools of creativity to solve problems, 
and today’s students need tools to tackle the problems that they stand to inherit. The goal in 
developing students’ creative skills is to train them to be able to look at familiar problems or sets 
of data from a fresh perspective. If students begin developing the capacity to think creatively 
now, it is much more likely that they will be more adaptable both as employees and citizens in an 
uncertain future (Berrett, 2013; Csikszentmihalyi, 1997). However, we rarely provide the 
community setting in schools that was once available for large numbers of children (Noddings, 
2005). 
Culture becomes a part of each person’s nature and the mechanism for individual 
developmental change is rooted in society and culture. Learning should be dedicated to 
developing full human growth biologically, psychologically, and socially. Learning should also 
encourage a sense of belonging, continuity, and civic mindedness (Dewey, 1902; Vygotsky, 
1978). Creating an environment in which creativity can be fostered accomplishes these goals. 
 Human Development and Creativity 
If the development of creativity is embedded within individual and cultural processes, 
then human development is essential to its understanding. Human development is influenced by 
neuroscience, biological and cognitive development, and psychological and psychosocial 
development. Each of these factors, in turn, affects teaching methods and environmental 
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conditions, thus contributing to the development of classroom culture. The following discusses 
the current research across the topic areas.  
 Neuroscience 
Having been introduced to some of the complex psychological and psychosocial factors 
influencing creativity, educators are becoming more involved in the biology of learning and how 
much environment can affect growth and development of the brain. A topic that has gained 
much interest is the concept of plasticity, or the brain’s ability to reorganize itself on the basis of 
input. This process continues throughout life but is exceptionally rapid in the early years. During 
these years, there are windows of opportunity for the development and consolidation of neural 
networks. There are also critical periods that coincide with developmental markers. When these 
taper off, the correlating brain cells may be called upon to be dedicated to other tasks. Luckily, 
the windows for cognitive and skill development are far more plastic and open to influence. We 
can learn for the rest of our lives, even though the skill level attained will not be as high outside 
of these windows (Sousa, 2014; Starko, 2014).  
Experiences in grade school contribute to shaping the neural circuitry that will determine 
how and what the brain learns in latter school years and beyond. The making of new 
combinations of associative elements which are achieved through neural complexity and 
interconnectedness are essential for creative thought (Andreasen, 2005; Martindale, 1999). 
Creative people generate many more ideas and the ideas generated tend to be looser and more 
remote in their associations. This demonstrates cognitive fluency. It may be that creative brains 
have more neural connections, which the frontal lobes are responsible for creating (Feist, 2010; 
Kaufer & Lewis, 1999). Furthermore, the right hemisphere is more active than the left 
hemisphere when processing novel, diffuse, heuristic, and global information. Creative people 
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rely more heavily on the right hemisphere than the left only during creative processing, not in 
general. The right hippocampus also appears to play an important role during insights into 
difficult problems (Feist, 2010).  
 Biological and Cognitive Development 
Neurological, biological, and cognitive development are inextricably linked. Movement, 
for example, actually improves brain performance (Sousa, 2014).  Dr. Dieter Breithecker, a 
sports and physical scientist and Europe’s foremost expert on the relationship between 
ergonomic design in school furniture and the physical development of school children, 
considers school instruction to be a “sitting trap.” Students are trained to unnatural behaviors, 
such as sitting for extended periods of time, which can cause problems with brain development. 
Movement stimulates the vestibular system which activates special hormones like neurotrophin. 
Neurotrophin, in turn, has a tremendous effect on brain activity (OWP/P Architects et al., 2010).  
Changes over time may also correspond to developmental changes in creative thinking 
(Piaget, 1950; Vygotsky, 1994). Piaget (1950) found that, in addition to maturation and heredity, 
biological development is also a result of adaptation to changes in environment. There are four 
stages of cognitive development: sensorimotor which occurs from birth to two years of age; 
preoperational which occurs from two to seven years of age; concrete operational which occurs 
from seven to eleven years of age; and formal operational which occurs from adolescence to 
adulthood. None of these stages can be “skipped” and through each stage, children demonstrate 
new intellectual abilities and an increasingly complex understanding of the world (Piaget, 1950; 
Piaget, 1973). Figure 2.1 outlines the stages of development.  
As mentioned before, the majority of learning is done earlier in age rather than later, 
more specifically, from birth to eleven years of age. These are primarily the elementary school 
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years, which are dominated by concrete operational thinking. During the preceding 
preoperational stage, children learn to use language, and memory and imagination develop. 
Intelligence, at this point, is still egocentric, intuitive, and not logical. Learning is primarily 
developed through interaction with the surrounding environment. During the concrete 
operational stage, intellectual development is illustrated through the use of logical and 
systematic manipulation of symbols. With increased awareness of external events, thinking 
becomes less egocentric and evolves to take relationships into consideration (Orey, 2001; Piaget, 
1950). 
 
 
The educational implication derived from research into biological development is that 
the teacher’s role is to facilitate learning by providing a variety of developmentally 
appropriate experiences. Piaget (1950) determined that children are stimulated by discoveries 
they themselves make (Besançon & Lubart, 2007). Additionally, teaching strategies that 
 
Figure 2.2 Piaget’s Model of Cognitive Development. (2016). 
Retrieved from http://www.psychologynoteshq.com/piagetstheory/  
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coordinate with students’ biological development and cognitive abilities encourages less 
mature students to advance to a more mature understanding with their peers (Orey, 2001), 
enhancing the social aspect of learning.  
 Psychological and Psychosocial Development 
The brain has a hierarchical response to sensory input. Input of higher priority 
diminishes the processing data of lower priority. These stimuli may also be referred to in the 
context of threats and emotions which have effect on learning, memory, and recall (Sousa, 
2014).  High levels of arousal prep our brains for crisis and we are unable think flexibly. Even 
small amounts of anxiety result in less effective problem-solving (Mueller et al., 2012). Before 
students can engage in cognitive learning, they must feel safe and emotionally secure in their 
school environments.  
An ascending order of human needs outlined by Maslow (1943) is organized into three 
ascending categories within Maslow’s Hierarchy of Needs: basic, physiological, and self-
fulfillment needs. In order for an individual to address higher level desires, the most basic of 
needs must first be met. An individual will then continue to address an ascending order of 
needs as illustrated in Figure 2.2. Creativity is a psychologically higher need, organized into 
the self-fulfillment category (Maslow, 1943; Poston, 2009). Starko (2014) concludes that “any 
act sending the message that students are important, valuable, and full of potential builds a 
foundation of psychological safety” (p. 245). Maslow’s Hierarchy of Needs also illustrates the 
importance of fulfilling love and belonging needs in order to advance to higher levels of 
development (Maslow, 1943; Poston, 2009). Teachers can therefore promote emotional safety  
 
 
20 
 
 
 
 
by establishing a positive classroom climate that encourages appropriate risk-taking (Sousa, 
2014). The physical design of the classroom environment can correspond naturally with both 
biological and psychosocial development, adapting for new learning experiences with peers 
through developmental stages. The physical classroom itself can encourage exploration and 
experimentation and fully engage the senses in a healthy way (Besançon & Lubart, 2007). 
Ultimately, there is not one single area of the brain and its subsequent functions that is 
responsible for creative thinking. Brain scans find that several areas of the brain are stimulated 
when performing creative tasks versus engaging in conventional activity (Sousa, 2014). Brain 
activity corresponds with or informs cognitive, biological, psychological, and psychosocial 
development and experiences. In addition to constructing age- and aptitude-appropriate 
environments, teachers must also create environments that encourage feelings of safety and 
Figure 2.3 Maslow’s Hierarchy of Needs. (2015). 
Retrieved from http://studiousguy.com/maslows-hierarchy-of-needs/ 
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belonging in order to foster creativity in students. The physical classroom environment has the 
potential to mediate and facilitate this process. 
 Models of Creative Environments 
In addition to considering how much and what we are teaching, it should be taken into 
consideration how much of the progress observed is attributable to facilitating the conditions that 
free natural process to operate (Torrance, 1987). The most successful approaches to teaching 
children to think creatively are those that involve cognitive and emotional functioning, provide 
adequate structure and motivation, and present opportunities for involvement, practice, and 
interaction with teachers and children (Torrance, 1987). Students must be allowed to participate 
in developing their learning objectives and finding relevant problems to solve (Dewey, 1902). 
Students need to be given opportunities to consider genuine problems, make meaning of their 
learning, and apply content in various contexts that allow for interdisciplinary interaction 
(Starko, 2014). Motivating and facilitating these conditions makes a difference in creative 
functioning when combined with deliberate teaching (Torrance, 1987).  
The design of the physical environment also affects children’s perception, learning, and 
behavior (Read et al., 1999). High quality physical environments facilitate the creative process 
by addressing biological, psychological, and psychosocial needs; adapting to meet needs as they 
change; and allowing students to exercise choice. New research finds that students will gain 
greater understanding of and derive greater pleasure from learning when they are allowed to 
transform their learning environment into creative thoughts and products (Sousa, 2014). Just as 
curriculum may be organized to move students to higher-order thinking, environments may be 
thoughtfully designed to facilitate the teacher’s role in guiding student learning outcomes in the 
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classroom – and there have been programmatic and organizational efforts to improve the 
environmental conditions in which learning takes place. 
 LEED for Schools 
The U.S. Green Building Council developed LEED as a guideline for Leadership in 
Energy and Environmental Design. LEED for Schools, a rating system that recognizes the 
unique nature of design and construction of K through 12 schools, recognizes that schools are 
responsible for safeguarding children’s health as well as providing space that functions 
efficiently for a number of daily activities. LEED for Schools demonstrates to communities that 
a facility is built and/or operated in a way that supports the health and wellbeing of occupants all 
while saving energy, resources, and money. Based on sustainable building practices and 
emerging concepts, the LEED for Schools rating system is performance-based and 
comprehensive in scope, considering such design elements as environmentally preferred 
materials, finishes, and furnishings as well as indoor air quality, occupant comfort, and 
innovation in sustainable design and construction. School projects are thereby certified at four 
progressive levels (Certified, Silver, Gold, and Platinum), all administered by the Green Building 
Certification Institute (The Center for Green Schools, n.d.).  
 Organizations 
Creative Culture. Meaning is derived through culture, as will be explored in the 
Theoretical Frameworks section of the next chapter. Cultural communities can be defined as a 
group of people with diverse characteristics who are linked by social ties, shared perspectives, 
and engage in joint action. Schools serve as one students’ first introductions to organizational 
culture. They further prepare students to enter into the workforce where they will interact with a 
diverse set of peers and across disciplines to solve our 21st century problems.  In this sense, 
23 
 
 
workplaces are like communities – places where people live, work, and socialize together 
(Donnelly, 2014; Puccio & Cabra, 2010; Williams & Yang, 1999). Cultural conditions can either 
kindle or kill creativity, which is stimulated by the work, ideas, and achievements of other people 
(Robinson, 2001; Feldman, 1999). Organizations also exist to provide solutions society’s needs 
and problems, and in order to remain viable, they must change and adapt to changes (Hitt, 1975; 
Williams & Yang, 1999). To do so requires “utilization of all resources available, especially the 
most creative – the human resource” (Williams & Yang, 1999, p. 284).  With that said, it is 
critical to remember that it is not organizations themselves that adapt to change; rather, it is the 
people within organizations who are required to change. Thus, workers have to be flexible, 
adaptive, imaginative, and able to tolerate ambiguity. In short, they must be creative (Puccio & 
Cabra, 2010; Williams & Yang, 1999).  
The 2008 report 21st Century Skills, Education & Competitiveness (Partnership for 21st 
Century Skills, 2008) highlighted the central role creativity plays in today’s organizations 
identifying solving complex multidisciplinary, open-ended problems; creativity and 
entrepreneurial thinking; and making innovative use of knowledge, information, and 
opportunities as desirable, creativity-related skills. A number of additional studies and reports 
have identified creative thinking and creative problem-solving as fundamental workplace skills. 
For example, a three-year long national study sought to identify the skills necessary for success 
in the workplace. A cross-industry data sample of organizations identified adaptability, which 
included creative thinking and problem-solving, as one of seven critical skills (Carnevale et al., 
1990; Puccio & Cabra, 2010). An analysis of 317 firms found that the most innovative firms 
were those that were most active in using creativity to generate new knowledge. Specifically, it 
was concluded that “creativity in problem-solving is the main driver of new knowledge creation 
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and innovation” (Soo et al., 2002, p. 145). If innovation is the means by which society’s 
problems are solved in workplaces, then the development of creative thinking should be a 
priority in the school environments that prepare students to enter these workplaces.  
Creative Spaces. As innovation has become a strategic priority, great attention has been 
given to the physical features within an organization and how workspaces might be designed to 
inspire creativity (Puccio & Cabra, 2010). General Manager Tom Kelley (2001) of IDEO, a 
California-based design firm, observed that, “This may sound a bit extreme, but companies that 
depend on the creativity of their staff give them free reign when it comes to space” (p. 125). 
Choice plays a significant role in fostering creativity (Starko, 2014), but the creation of creative 
workspaces is outpacing scholars’ ability to document and describe the nature and impact of such 
spaces (Puccio & Cabra, 2010). There are, however, some findings to support the design 
development of creative spaces. Lewis and Moultrie (2005) note that the marketplace has 
become highly dynamic; thus, organizational spaces that are designed well are apt to be more 
responsive and flexible than those that are not. Using a case-study approach, three U.K.-based 
innovation laboratories were examined; findings indicated that physical structures were 
conducive to innovation when malleable space that can be broken down, changed, or 
reconfigured at a moment’s notice in response to an organizational need or marketplace demand 
(Lewis & Moultrie, 2005). Moultrie et al. (2007) were able to develop a framework for 
understanding the roles, goals, and various design features of physical spaces that promote 
organizational creativity. Kristensen (2004) emphasized that physical spaces influence an 
employee’s emotional wellbeing and that a positive association with the surrounding physical 
space will therefore enhance creative work. Haner (2005) argued that a hybrid space that 
accommodates both private and group work, as well as convergent and divergent processes, is 
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optimal for innovation. He further posited that an attractive space can serve as a source of 
inspiration and motivation, sparking innovation strategies and signaling to employees that 
creativity is expected (Haner, 2005).  
Community by Design. What many organizations are missing is an explicit tie-in and 
buy-in to a sense of community at work and, as a result, placemaking is becoming more 
important as the knowledge economy grows (Donnelly, 2014; Gillen, 2006). Just as communities 
consider the diverse needs of their residents, innovative organizations are beginning to 
understand the changing and varying needs and expectations of their employees (Donnelly, 
2014). This emphasis on place and community is making the contribution of design ever more 
important (Gillen, 2006). Physical spaces are important for communicating what organizations 
stand for, facilitating and increasing face-to-face interaction, building trust between coworkers 
and collaborators, and fostering relationships and generating the context for casual creative 
interactions (Nicolaou, 2006). Organizations are creating spaces that foster collaboration, 
innovation, and camaraderie through social interaction, offering workers a variety of options to 
feel “connected” for the purpose of increasing engagement and producing places where people 
want to work (Donnelly, 2014). Innovative organizations like Airbnb, Kickstarter, and 
Soundcloud have designed workspaces that are more human-centered and diverse with the 
understanding that when people have satisfying experiences at work, they are more likely to be 
creative and connect in meaningful ways (Herman Miller, n.d.). Figures 2.3 through 2.5 are 
additional examples of community-centered, customizable workplace design.  
One innovative design approach that organizations are employing is to design workplaces 
that function similarly to the communities in which people live (Donnelly, 2014). Neighborhood 
planning is a process whereby an organization creates a mix of open and closed, individual and  
26 
 
 
 
Figure 2.6 (l) Harry’s Customizable Workspace 1 features adjustable desktops. 
Business Insider. (2013).  
Figure 2.6 (r) Harry’s Customizable Workspace 2 is personalized to feel like home. 
Business Insider. (2013). 
Images retrieved http://www.inc.com/worlds-coolest-offices-2015.html 
 
Figure 2.4 SWA Group Offices Culture Wall is a graphic representation of the company’s values. 
Lagorioa-Chafkin, (2015).  
Retrieved from http://www.businessinsider.com/the-most-innovative-workspaces-2013-
7?op=0#swa-group-offices-in-san-francisco-greets-visitors-with-a-culture-wall-which-includes-
photos-of-people-inspiration-and-work-examples-7 
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group spaces based on employees’ needs and work patterns. “Streets” become central spines of 
activity connecting people to workplace services. The “Town Square” is the workplace focal     
point. “Piazzas” provide open space for exhibition, gatherings, and chance encounters in a  
meaningful context. “Neighborhoods” are characterized by open plan, adjustable desk 
configurations (Gillen, 2006). The workplace becomes a microcosm of the city using principles 
of urban design as the primary point of design reference and is the result of pent-up demand for 
more meaningful workplaces (Gillen, 2006; Nicolaou, 2006).  
According to Nicolaou (2006), “The paradoxical demand for distinctive places and 
adaptable settings results in the identification of core functions with high symbolic value which 
become the fixtures around which functions can adapt and change” (p. 216). Three 
interchangeable concepts that describe and prescribe this kind of space performance are:  
 Use which is a planning term borrowed from land use class orders (Nicolaou, 2006). 
 Function which is an organizational term referring to operational classification (Nicolaou, 
2006). 
  Activity which is a behavioral term informed directly by and derived from physical settings 
and is, therefore, suitable for informing design (Nicolaou, 2006).  
By modeling patterns of use, behavioral patterns, and allowing for a variety of activities 
within a building that has already been assigned its primary function, there is potential to 
increase the adaptability and diversity of the workplace therein (Nicolaou, 2006). Once the 
settings that support people and their needs are identified, organizations can align workplace 
elements to work cooperatively, improving not only the physical, cognitive, and social 
experience of the workplace, but also fulfilling the basic need for security, purpose, and 
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belonging (Herman Miller, n.d.; Starko, 2014). Thus, the physical environment can play a major 
role in developing, supporting, and sustaining community in the workplace (Donnelly, 2014). 
 Four Work Mode Theory. Creativity must develop in the human sphere, particularly in 
the ways in which humans relate to one another personally, carry out work, and fulfill citizen 
obligations (Gardner, 2008). In 2008, internationally renowned architecture and design firm 
Gensler conducted the Workplace Survey in the U.S. and the U.K. to uncover new insights about 
how and where people work today. Gensler found that, ultimately, the physical office 
environment can be used as a tool for people to be productive and that quality of space matters 
far more than quantity of space. Gensler also found that workers tend to spend their workday in 
four modes of work: Focus, Learn, Collaborate, and Socialize (Pogue, 2009). 
 Focus is the ability to concentrate and devote uninterrupted effort to a particular task or project 
that requires thinking, reflecting, analyzing, problem-solving, creating, imagining, reviewing, 
assessing, and producing work. Granted protected, distraction-free time, workers make 
considerable progress in productivity (Pogue, 2009). The OECD also finds that encouraging 
teachers and students to reflect when dealing with subject-specific problems shows promise. 
Metacognitive reflection also supports students’ own thought processes and ability to integrate 
basic principles into divergent strategies (OECD, 2014).  
 Learning is necessary of a highly skilled, knowledgeable workforce and is critical to business 
growth and success in a knowledge economy. It involves problem-solving, memorization, 
concept exploration and development, discovery, and reflection, as well as the ability to 
integrate and apply knowledge (Pogue, 2009). 
 Collaboration involves working with another person or group to achieve a specific business 
goal. Planning, strategizing, sharing knowledge and information, problem-solving, 
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development, innovation, creation, and production are functions of this mode. Collaboration 
can result in increased productivity, innovation, and the ability to respond more creatively to 
complex organizational challenges (Pogue, 2009). 
 Socialization involves the infrastructure, or social networks, through which knowledge moves 
in an organization to foster innovation. It is characterized by interactions in the workplace that 
create common bonds and values, collective identity, collegiality, and productive relationships 
otherwise referred to as a “sense of community” (Pogue, 2009). 
Given the new definition of work in the 21
st 
century, a fundamental restructuring of the 
traditional office is necessary (Pogue, 2009). The same could be said for schools since they 
provide the opportunity to practice future workplace behaviors (Sousa, 2014). According to 
Victoria Bergsagel, founder and director of Architects of Achievement, “Our schools should look 
more like our high-functioning industries do…we need to design a variety of different spaces in 
schools, and provide for informal as well as formal learning spaces” (OWP/P Architects et al., 
2010, p. 208). The design of the physical environment affects children’s perception, learning, 
and behavior (McAfee, 1987; Read, Sugawara, & Brandt, 1999). Learning spaces should be 
intentional and avoid prescriptive and restrictive behaviors both for teachers and students 
(Herman Miller, 2013). Good design solves problems and understanding which characteristics 
of the physical environment affect children’s behaviors will help designers to create more 
developmentally appropriate environments that enrich academic, psychological, and 
sociological growth (Herman Miller, 2013; Legender, 1999).  
 Design Factors 
Defining creativity, researching human development as it relates to creativity, and 
exploring models of creative environments contributes to the development of a design strategy 
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for the elementary classroom environment. A breadth of general design considerations is first 
outlined. This information is then synthesized into classroom-specific design recommendations. 
The recommendations listed here are ultimately taken under consideration for an experimental 
elementary classroom design implementation, serving as the basis for the research study. 
 Structure  
The learning environment’s physical structure includes the arrangement of space and 
furniture and the materials used in it, all of which are vital to the space’s effectiveness 
(McAndrew, 1993). Size, shape, and scale of the classroom itself is included. Large classrooms 
tend to be more flexible and accommodate more users than their smaller counterparts. Smaller 
classrooms, however, can encourage more class participation and group discussion (Lang, 1996). 
Size may also be directly related to density (McAndrew, 1993). 
 Density and Crowding  
Density, crowding, and personal space affect physical environment and learning. High 
density areas typically promote feelings of crowding, although not always. Feelings of crowding 
are dependent on culture, but most people will react when personal space is violated. Crowding 
and density also has a direct impact on students emotionally and behaviorally. Feelings of 
crowding can create aggressive behaviors, lower task performance, poor memory, and 
anxiousness. During competitive activities, feelings of crowding lead to social and psychological 
withdrawal (McAndrew, 1993). 
 Acoustics and Noise  
Reverberation, internal noise, and external noise are the three most common sources of 
classroom noise. Reverberation occurs when sound waves rebound off of flat, hard surfaces, 
creating extra noise that must be filtered out. Reverberation is a product of room configuration, 
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surface finishes, material density, and airtightness and can be reduced (although not completely 
eliminated) or enhanced by changes to room size, internal surface dimensions, and surface 
materials (Kopec, 2006; Lang, 1996). External noise can be reduced, but again not eliminated, 
through sound-dampening zones built into walls and ceilings, double- and triple-paned windows, 
and tall greenery. Internal noise is a result of human actions such as voices and pencils tapping 
against desks and is much more difficult to mitigate (Lang, 2006).  
 Thermal Comfort, Humidity, and Ventilation 
The predominant issue with temperature is a lack of ventilation, which can depend on 
the configuration of materials in a building, amount of glazing on windows, size and volume of 
space, number of occupants and their state of activity, as well as heating and cooling systems 
(Lang, 2006). Oftentimes, indoor air also contains more harmful pollutants than outdoor air, 
contributing to poor indoor air quality (IAQ).   
The ability to maintain comfortable classroom environmental conditions has been 
shown to affect the mental efficiency of students, especially in situations that require quick 
recognition and response (Kopec, 2006). According to the H, improved indoor air quality 
promotes better concentration, information recall, and overall productivity (Heschong Mahone 
Group, 1999). Although fluctuations in temperature have a tendency to affect teachers more 
than students, there is a significant decrease in students’ work efficiency and productivity 
levels when temperatures exceed 80 degrees (Lang, 1996). Air conditioning can reduce 
incidences of classroom annoyances and improve attitudes, performance, and student behavior 
(Kopec, 2006).  
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 Ergonomics 
Ergonomics, as particularly related to student seating, impacts student learning. Poor 
ergonomic design of chair can lead to lower back pain, which has become a major concern in 
industrialized nations (Troussier et al., 1999). Musculoskeletal fatigue and pain can cause 
students to focus more on easing their discomfort than on the subject they are learning because, 
as outlined earlier in this chapter, the human brain is configured to address physiological needs 
before cognitive needs (Kopec, 2006).  
 Lighting 
As a means of enhancing their general wellbeing and to counter symptoms related to light 
deprivation (e.g. fatigue, irritability, and general unease), students need to be exposed to full-
spectrum lighting. Very early studies of fifth- and sixth-grade students who were taught in well-
lit classrooms indicated better concentration levels and higher test scores (Luckiesh & Moss, 
1940; Horton, 1972). Increases in student attendance, academic achievement, and physical and 
cognitive growth and development were reported in schools that use full-spectrum lighting 
(Hathaway, 1994). A summary of the Heschong Mahone Group (1999) daylighting study 
concluded that the visual environment is very important for learning. Daylighting can produce 
either positive or negative effects on learning outcomes. For example, an ample and pleasant 
view out of a window that includes vegetation or human activity and objects in the far distance 
supports better learning outcomes. Increased daylighting that controls for the negative impacts of 
glare also has the potential to produce positive effects as illustrated by test scores in Figure 2.6.  
 Color  
Students’ attitudes, behaviors, and learning comprehension are influenced by color 
(Sinofsky & Knirck, 1981). It is shown to affect their attention spans and perceptions of the 
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classroom environment as well as teachers’ perceptions of time (Kopec, 2006; Sinofsky & 
Knirck, 1981). Color adds aesthetic appeal, excitement, and stimulation to the classroom 
environment, all of which contribute to reduction of absenteeism and promotion of greater school 
affiliation (Kopec, 2006). Color also induces physiological and emotional reactions like 
respiratory rate and blood pressure (McAndrew, 1993) in addition to the release of hormones 
within the brain and hypothalamus affecting mood, mental clarity, and energy levels 
(Engelbrecht, 2003). Transmission of light energy to the brain affects the functioning of the 
cerebral cortex, where thought occurs, and the central nervous system, which is responsible for 
muscle control, eyesight, breathing, and memory (Birren, 1997). Warm colors are generally 
found to stimulate the optic nerve and, when combined bright lighting, increases blood pressure, 
heart and respiratory rates, muscle tension, and brain activity (Wohlfarth, 1986). Cool colors and 
Figure 2.7 Daylight Influences Test Scores. Heschong Mahone Group. (1999). 
Retrieved from http://kanat.jsc.vsc.edu/student/oakley/mainpoints.htm  
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dim lighting produce the reverse physiological response (Failey et al., 1979). White and off-
white have been shown to decrease human efficiency by an average of 25 percent (Birren, 1997).  
 Recommendations 
Of all the educational settings, elementary school classrooms require the greatest 
diversity in terms of the physical environment (Kopec, 2006). Classrooms that are both 
physically and psychologically comfortable promote a sense of wellbeing, keep minds 
focused, and limit distractions. Classroom design also influences levels of interaction and 
engagement. As the student population becomes more diverse, creating classrooms that are 
flexible enough to adapt to this diversity and enhance the learning experience of all students, 
regardless of their backgrounds and educational objectives, is imperative (Herman Miller, 
2013). Classrooms should be designed for specific uses and equipped with furnishings and 
other components that facilitate those uses (Henderson, 1997). The ideal learning 
environment, provides a variety of tools for learning, facilitates individual learning, and 
contains design features that are interesting and novel (Maxwell, 2003; Starko, 2014). 
Furthermore, a creativity-friendly classroom provides an experience that allows students to 
exercise choice, practice cooperation and independence, and engage in questioning and 
experimentation. Creativity is fostered through observation, imaging, and body thinking; and 
creative people use their senses in creating experiences, recalling and imagining feelings or 
sensations associated with those experiences, and formulating explanations through the 
senses (Starko, 2014). The following are some specific design recommendations for 
enhancing creativity: 
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 Spatial Arrangement  
Organic spatial arrangements are preferable because they encourage engagement and 
help both teachers and students to move about freely (Herman Miller, 2013). Horseshoe and 
circular arrangements can increase student interest, participation, and performance as well as 
their visibility and attentiveness (Sommer & Olsen, 1990). Linear arrangements, on the other 
hand, may require teachers and students to squeeze between aisles (Herman Miller, 2013). 
Flexible spaces that allow for grouping and are not limited to one configuration with teachers 
at the front are more conducive to creative environments (OWP/P Architects et al., 2010, p. 
58). 
 Seating and Work Surfaces  
Students spend an average of nine hours per day sitting (OWP/P Architects et al., 2010). 
Furnishings should support students comfortably in the two main seated positions: leaning 
forward to write, read, or draw and leaning back to listen or watch (Troussier et al., 1999). Seats 
that tilt forward help alleviate strain on the spine by increasing the trunk-thigh angle (Henderson, 
1997). Furnishings should be moveable and scaled for students’ popliteal height, measured from 
the back of the knee to the floor (Burgstahler, 2012; Zandvliet & Straker, 2001). Children in the 
fifth and sixth grades, for example, can range from four to six feet tall, so just one standard-size 
seat and desk can’t fit this range (OWP/P Architects et al., 2010). School furniture should also 
allow for natural body positions, such as the trunk and legs at 120 degree angles (Zandvliet & 
Straker, 2001). Soft seating facilitates one-on-one student and teacher interaction (Herman 
Miller, 2013). Use of texture and natural materials are also encouraged to incorporate interest 
and comfort in the learning environment (OWP/P Architects et al., 2010). A mix of shapes, 
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colors, and hard and soft surfaces creates novel and stimulating learning spaces (Herman Miller, 
2013).  
 Display Surfaces and Demonstration Area  
This includes all areas where the teacher may display student work and other static 
learning tools as well as make use of dynamic teaching tools. Static teaching tools include 
posters and other wall art whereas dynamic teaching tools include chalk boards, marker 
boards, smart boards, and other interactive or technological accessories. These areas provide 
opportunities to integrate light color, and material into the learning landscape to produce 
visceral teaching moments. Electronic tools utilizing power cords must also be strategically 
located near power outlets to avoid tripping hazards. Color can influence atmosphere and 
performance. Painting the teaching wall a deeper or brighter shade than the side walls attracts 
attention and gives eyes a visual break when focus is shifted to the side. Colors that reduce 
glare and subsequent eyestrain from electronics should be considered (OWP/P Architects et 
al., 2010) as well as a coordinating color palette that is not over-stimulating. Controlling 
artificial and natural lighting through use of indirect lighting fixtures and window treatments 
also reduces glare.  
 Storage Areas 
These areas house students’ personal belongings as well as materials that may not be in 
immediate use or not used often. As such, these areas must be directly accessible to both 
students and the teacher accommodating a variety of heights and bending, stooping, and 
reaching actions. Multi-functional, adjustable, and mobile storage accessories allow for easy 
reconfiguration as classroom needs change. Storage that is aesthetically pleasing will also avoid 
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the visual overload that results from clutter; however, whatever is needed must also be easy to 
locate. Color coordination and labels can help enhance the functionality of storage accessories. 
 Community Area 
This area allows the teacher and students to share and bond, thereby creating a sense of 
community. It may be used as a gathering spot for show and tell, giving presentations, and 
reading stories. Children need comfort at school just as they do at home. Subsequent sections of 
this paper will provide evidence of the importance of psychological safety and belonging in the 
school environment. Providing a soft, cozy, quiet area with domestic features and natural 
materials or even textural, soft flooring (which improves acoustic quality) can help make school 
feel like a home too (OWP/P Architects et al., 2010). 
 Theoretical Framework 
As a model of functional community design, the Four Work Mode Theory serves as the 
organizing principle for the design of the learning environment. However, this does not 
sufficiently explain the sociocultural aspect underlying this organizational design principle. This 
section delves more deeply into the theories that scaffold this design approach, addressing both 
the educational and creativity aspects that contribute to the development of a synthesized, 
systems approach to the construction of a meaningful, pragmatic learning environment. 
 Vygotsky’s Sociocultural Learning Theory 
The basic premise of Vygotsky’s Sociocultural Learning Theory is that higher forms of 
mental activity, such as creativity, are derived from the adaptive social and cultural contexts 
within which individuals interact (Berk & Winsler, 1995). Vygotsky (1978) finds learning to be 
social in nature, “a process by which children grow into the intellectual life of those around 
them” (p. 88). Children learn to think and behave in ways that reflect their community’s culture. 
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This process occurs in two steps, first at the social level and then at the individual level, and is 
facilitated by the interpretation and manipulation of meaningful signs and symbols (Berk & 
Winsler, 1995; Vygotsky, 1978). 
Both Vygotsky (1978) and Blumer (1969) cite the importance of symbols in culture. 
According to Vygotsky (1978), individuals actively modify their environment as part of the 
problem-solving response, and direct manipulation can transition into complex psychological 
processes. Through a process of mediation, individuals use signs and tools to manipulate the 
outcome of a situation. Signs serve as internal “behavior regulators” whereas tools facilitate a 
range of new activities, creating the conditions for higher psychological processes to occur 
(Vygotsky, 1978). Through education, children “become aware of and develop the capacity to 
consciously manipulate and control the symbolic systems of their culture” (Berk & Winsler, 
1995, p. 114).  
Blumer (1969) interprets signs and tools on the basis of the meanings assigned to them. 
Meanings are seen as social products or creations that are formed in and through the defining 
activities of people as they interact. Meaning is furthermore affected by situational context which 
directs action. The two forms of social action are non-symbolic, which is reflexive and describes 
thoughtless reaction, and symbolic interaction, which is the interpretation of action that informs 
subsequent responsive behaviors. Symbolic interaction involves joint activity or the dual process 
of indicating to others what to do and interpretations of definitions. It is by this process that 
individuals fit their activities to one another and form their own individual conduct. Human 
activity is the result of a flow of situations requiring actions (Blumer, 1969). 
By sociocultural theory, education then is the “transaction and transmission” of cultural 
knowledge between individuals within a shared environment. This also forms the concept for 
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zone of proximal development (ZPD), which can be described as the “gap” between what one 
already knows and the potential of what one can learn through group interaction (Berk & 
Winsler, 1995; Chang-Wells & Wells, 1993; Vygotsky, 1978). Development is an ongoing 
occurrence of natural and social processes that lead to transformative experiences. These 
experiences are emulated in the classroom through the development of activity centers, or 
“thematically structured areas of the classroom that permit children to work in various ways to 
accomplish individual and group academic goals” (Berk & Winsler, 1995, p. 117). By offering a 
diversity of experiences, activity centers encourage students to make meaningful contributions 
that allow them to understand others. Within these activity centers, opportunities for individual 
student activities, reciprocal teaching, cooperative learning, and play are presented. Reciprocal 
teaching occurs when the teacher scaffolds students’ involvement in a discussion in ways that 
lead to full participation and higher order thinking. Cooperative learning, on the other hand, 
occurs between students. These modes of classroom learning most closely represent the 
Collaborate work mode and are usually preceded by the Learn and Focus work modes. After 
students learn a new concept, they may need time to reflect or focus on the material through 
individual activity. This practice of learn-and-process then primes for a collaborative 
demonstration of understanding. Lastly, the richly equipped classroom environment will also 
accommodate play, which gives students the opportunity to further practice collaborative and 
imaginative behaviors (Berk & Winsler, 1995; Vygotsky, 1966; Vygotsky, 1990). This mode of 
classroom interaction most closely represents the Socialize work mode.  
 Csikszentmihalyi’s Systems Theory of Creativity 
Csikszentmihalyi (1997) considers creativity in terms of the individual, domain, and 
field. The individual brings novelty into the symbolic domain. The domain consists of a culture 
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containing symbolic rules (Csikszentmihalyi, 1997). Domains exist in context of broader fields 
that organize their activity (Feldman, 1999). A field of experts recognize and validate 
innovation. Although creative work is performed by individuals, individuals also work with 
other individuals and groups within an organized body of knowledge (Csikszentmihalyi, 1997; 
Feldman, 1999). Together, the individual, domain, and field contribute to a systems theory of 
creativity.  
The Individual. The work of Gardner (2008) closely overlaps the work of 
Csikszentmihalyi (1997), offering additional insight into the individual process of creativity. 
Creative thinking is a process that involves preparation, incubation, illumination, and 
verification. First, acquisition of knowledge building toward expertise facilitates the 
development of strategies for manipulating content, finding problems, and looking at content 
from new perspectives. Secondly, connections to other experiences are made given adequate 
time or incubation. From there a new idea may be formulated, lending itself to illumination 
(Gardner, 2008). For the purposes of this study, the individual is considered to be the student, 
within whom creativity is fostered.  
The Domain. Domains contain the artefacts and symbols that provide orientation to the 
activity therein. They are relevant to creative process as they determine clarity of structure, 
centrality within the culture, and accessibility (Csikszentmihalyi, 1997). For the purposes of this 
study, the classroom represents the symbolic domain to be manipulated, offering opportunities 
for mediation and informing acceptable (as well as new) classroom interactions.  
The Field. Creative products or solutions must be verified through testing and they must 
be accepted by knowledgeable consumers in the case of creativity with a big "C”. These 
knowledgeable consumers are typically found within the social field which passes relevant 
41 
 
 
judgment on the merit of the individual’s creative product (Csikszentmihalyi, 1997; Gardner, 
2008; Sousa, 2014; Starko, 2014). For the purposes of this study, the classroom teacher is the 
expert and validating entity representing the field. Although students do not necessarily produce 
work that merits creativity with a big “C”, the work may most certainly be novel to them and 
potentially influences other individuals or students in the classroom domain.  
 Synthesis 
Creativity is a part of the learning process and learning is embedded within the larger 
sociocultural context. Therefore, one theoretical model does not provide a sufficient basis for the 
research to be conducted. The author’s synthesis of Sociocultural Learning Theory and Systems 
Theory of Creativity led to the development of the Framework for the Modification of Creative 
Learning Community Physical Environments as depicted in Figure 2.7. As an adaptation of 
Systems Theory of Creativity, the individual, field, and domain are represented as the student(s), 
teacher, and classroom. The individual student, who is responsible for the creative product, 
interacts with the expert teacher in the field, who serves as the validating entity. The classroom 
domain further influences and is influenced by the student(s) and teacher through its shared 
symbols, which includes such learning environment tools as furnishings, technology, activities, 
et cetera.  
Interactions amongst these three entities produces behaviors and activities that create the 
conditions in which creativity is able to thrive. Between student and classroom, the ability to 
manipulate symbols exercises choice. Between classroom and teacher, the ability to manipulate 
those symbols enables management. Between student and teacher, collaboration is cultivated. All 
of these interactions are further affected by internal influences such as motivation, goals, novelty, 
and appropriateness. They may also be optimized by adaptability, which, for this study, is 
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specifically enhanced through intentional design of the physical environment. The Four Work 
Mode Theory serves as the organizing principle for the design implementation. Student, teacher, 
and classroom adaptation is affected by external influences such as personal relationships, 
community, and government. All of these aspects are further influenced by historical, current, 
and future events.   
Figure 2.8 Author’s Framework for the Modification of  
Creative Learning Community Physical Environments 
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 Conclusion 
The appropriate arrangement of the objects, buildings, and various human artifacts 
that compose our environments is part of their utility. They are important to our overall well-
being as well as our aesthetic sense. Schools, however, have become “thing-poor” places with 
emphasis on performance rather than personal connection. The domain of objects, however, 
corresponds to the moral domain of human interaction (Noddings, 2005). Shifting the culture 
of the classroom is a matter of habits and habitats – the habits of mind and the physical 
environment in which people operate (OWP/P Architects et al., 2010). The capacity of the 
physical environment to adapt to the physical, psychological, and social needs of students 
while facilitating teacher instruction and classroom manageability is paramount to a 
heightened learning experience. Thus, modification of the classroom environment must be 
intentional, utilizing a framework that is rooted in sociocultural learning theory.  
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Chapter 3 - Methods 
 Research Questions 
The purpose of the study was to explore the role that the physical classroom environment 
plays in fostering student creativity in the fourth and fifth grade USD 475 gifted program The 
research focuses on answering the primary research question: Does intentional design of the 
classroom environment foster creative behaviors in students? Secondary research questions 
included: 1) How does function-based classroom design affect both students and the classroom 
teacher in terms of creative process? 2) How does adaptability of the designed classroom 
environment affect both students and the classroom teacher in terms of creative process? 
 Hypotheses 
The major hypothesis for this research is that the proposed modification of the classroom 
environment will produce precursory creative behaviors. While some inferences are made about 
just what constitutes these precursory behaviors, it is proposed that they will be more readily 
identifiable through the data collection process. Secondary hypotheses are that both function-
based and adaptable classroom design will improve teacher management in terms of organization 
and time-to-task. Time-to-task refers to the amount of time it takes to transition out of one 
activity and into the next. It is further hypothesized that student comfort will increase.  
 Research Design 
The research study is phenomenological in nature and utilizes a two-phase embedded 
design approach where quantitative data supports a primarily qualitative, experimental study 
(Creswell & Plano Clark, 2007). The two-phase study includes pre-treatment and post-treatment 
phases where the treatment is an environmental modification to the physical classroom. The pre-
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treatment phase includes participant observation, a quantitative physical environment 
assessment, a student survey that is both quantitative and qualitative in nature, and an interview 
with the classroom teacher which inform the treatment itself. This phase also includes classroom 
video observation. The post-treatment phase repeats the environmental assessment, video 
observation, student survey, and teacher interview.   
 Participant Selection 
USD 475-Junction City, Kansas was chosen for the research study due to location 
convenience, structure of the gifted program, and diversity of the sample population. USD 475 
implements a full-day curriculum where students are bussed to a host school and have use of a 
classroom designated specifically for their program. Students are separated by grade level and 
subject emphasis where the combined second and third grade class meets on Wednesdays and the 
combined fourth and fifth grade classes meet on either Tuesday for Math and Science 
Enrichment or on Thursday for Language Arts Enrichment. The fourth and fifth grade Thursday 
Language Arts Enrichment group, which ranged between eight and ten participants throughout 
the study, was chosen based on the potential for future study and assessment of creative arts 
and/or writing assignments. Nearby USD 383-Manhattan, Kansas was also considered for the 
research study; however, the program meets several days per week in 45 minute increments 
where the gifted facilitator travels to participating schools and utilizes auxiliary space available 
in the host school. Additionally, due to limited time and resources, the researcher’s city of 
residence at the time (Junction City, Kansas) was most conducive to completing the study.  
USD 475-Junction City is also racially diverse allowing for greater representation of 
creativity across culture. The Junction City population is 54.5 percent white, 22.3 percent 
African American, 13 percent Hispanic or Latino, 3.9 percent Asian, and at least 7.3 percent bi- 
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or multi-racial (U.S. Census Bureau, 2015a). This more closely represents national population 
demographics which indicate a 62.1 percent white, 12.5 percent African American, 17.4 percent 
Hispanic or Latino, 5.4 percent Asian, and at least 2.5 percent bi- or multi-racial population (U.S. 
Census Bureau, 2015b).  
The gifted facilitator, interchangeably referred to as the classroom teacher, holds a 
bachelor’s in Special Education and Elementary Education and master’s in Curriculum, 
Instruction, and Assessment from Walden University. The facilitator also possesses an 
Endorsement in Gifted Education. Of her 25 years teaching experience, five years have been 
dedicated to gifted education, 19 years toward special education, and one year was spent in a 
fourth grade classroom. Under her special education designation, the classroom teacher has 
experience teaching children with behavioral and learning disorders. According to the teacher, 
she has been able to use all of her previous experiences to support her expertise in extending the 
learning of reading and math gifted elementary students (York, personal communication, 2016).  
 Consent and Confidentiality 
Administrative consent was first needed to engage in the research study. The gifted 
facilitator and the hosting school’s principal were required to read, understand, and sign a 
consent form that granted the researcher permission to alter the physical classroom and collect 
and use data from the study. This form was generated by the researcher (see Appendix A: Form 
3.1). Parental consent was then needed to allow the students to participate in the study which 
included recorded observation and administration of surveys. Parents were required to read, 
understand, and sign a consent form that granted the researcher permission to collect and use the 
data acquired. The consent forms provided were derived from the International Review Board 
template provided by Kansas State University (see Appendix A: Form 3.2).  
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The participating students were assigned random identification letters for the surveys and 
video observations. These identification letters were stored on a secure personal laptop kept in 
the researcher’s personal office. Research documentation will continue to be maintained in the 
same location for three years following the conclusion of the study in the spring of 2016. Those 
parents or school faculty involved who wish to obtain data related have been informed that they 
can contact the researcher directly to do so.  
 Debriefing 
The debriefing of the research will be presented in the final month of the 2015-2016 
academic school year through the gifted program parent newsletter. The purpose of the research 
and research findings will be disseminated to parents. The researcher’s contact information will 
also be made available to parents should any questions or concerns related to the research arise.  
 Research Timeline 
The following Table 3.1 outlines the timeline for completion of all research activities.  
Table 3.1 Author's Research Timeline 
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 Research Environment 
 Pre-Treatment 
Participant Observation. In order to determine classroom patterns of use for the 
purpose of determining design treatment, participant observation of classroom activities is 
necessary. Furthermore, participation in these activities gives insight into other considerations 
such as school regulations and schoolwide activities affecting classroom management. 
Observations regarding specific use (e.g. circulation and daily activities) were recorded 
according to the daily schedule and further categorized into the four broader uses: Learn, Focus, 
Collaborate, and Socialize. The day’s activities included the following as further outlined in 
Appendix B: Table 3.1: 
  Brain Warm-Ups. Students take note of the daily brain teaser and participate in fun, 
critical thinking exercises as a class.  
Language Arts Class Unit/Individual Research. Students engage in in-depth learning of 
a concept that becomes the focus of the next several weeks. Following the language arts class 
unit, students engage in research for a topic of choice which requires a written report and visual 
presentation materials. At the conclusion of the research, students present to their gifted 
classmates as well as their home-school classmates. 
Critical Thinking Skills. Students work through three stations of individually-focused, 
critical thinking activity for a limited time. These stations include one word problems station and 
two spatial-figural activity stations. During this period, the classroom lights are shut off and task 
lamps provide soft lighting. Background orchestra music is also played.  
Lunch. Students have recess either in or outside followed by lunch either in the 
classroom or in the school’s lunchroom. 
49 
 
 
Computer Lab/Research. Students continue to research their individual topics of choice 
utilizing Internet resources or the school library.  
Celebration of Knowledge/Brain Teasers. Students wrap up the day with teacher-led 
notation in their personal notebooks and discuss the brain teaser presented at the beginning of the 
day as a class.  
Environmental Assessment. Following participant observation, an environmental 
assessment of the physical classroom was performed by the researcher to serve as a design 
treatment “checklist”. The environmental assessment for this research study is adapted from 
Gary T. Moore’s Child Physical Environments Rating Scale (CPERS): Part C: Indoor Activity 
Spaces. The adaptation includes additional measures to rate the classroom environment’s 
facilitation of the Learn, Focus, Collaborate, and Socialize modes of function (see Appendix A: 
Form 3.3). CPERS may be used by center directors, early childhood educators, policy makers, 
and regulators. It is the first tool of its kind intended to assess the quality of the physical 
environment of childcare, preschool, kindergarten and other early childhood education settings. 
Based on Piagetian ecological theory of child development and the environment, CPERS is 
comprised of 143 items which are organized into 13 subscales (Moore et al., 2003). These 
subscales focus on “general planning principles, the overall quality of the childcare center as a 
whole, modules including home bases and resource-rich activity spaces, and play yards and other 
outdoor areas” (p. 2). CPERS has been evaluated for validity and reliability extensively. Very 
high inter-rater, test-retest reliabilities, and expert opinion on the validity of test items and the 
scale as a whole were finally determined (Moore, et al., 2003). Although it was not done for this 
research, the adapted assessment tool could be used as a formal rating scale under the execution 
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of a trained rater other than the researcher. Figures 3.1 through 3.5 are pre-treatment images of 
the classroom. 
Expert Interview. A teacher interview was audio-recorded following the environmental 
assessment to gain insight to the teacher’s perception of creativity and the classroom 
environment. This included questions about how creativity is evidenced in the classroom and 
how classroom organization affects student creativity. The interview was then transcribed by the 
researcher and saved to a password-protected laptop. Pre-treatment interview questions are listed 
in Appendix A: Form 3.4.  
Student Surveys. Student surveys were administered at the time of initial video 
recording; however, the surveys can also be administered beforehand. The surveys combine both 
quantitative and qualitative methodology (see Appendix A: Form 3.6). The quantitative 
component utilized a Likert scale to assess student perspectives on classroom function and 
furnishings. The qualitative component asked open-ended questions to determine student 
perspectives on creativity and environments that facilitate creativity.  
Video Observation. Students were recorded for two full, consecutive class periods 
which allowed for five hours of data per video recording device per day. The researcher set up 
video equipment at two access points in the classroom before the start of class and retrieved all 
recording devices at the conclusion of class. During the first video recording session, the teacher 
took the opportunity to address the presence of the recording devices in the classroom, 
communicate expectations in this regard, and inform the students of how many times they would 
be recorded throughout the study. Recordings were then uploaded to the researcher’s password-
protected laptop and briefly scanned before full viewing and recording of observations.  
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Figure 3.5 Classroom 
entrance features student’s 
coat hanging space. The 
teacher’s area is immediately 
adjacent.   
Figure 3.3  (middle 
right) Collaboration 
area features student 
research tracking tool 
and more storage. 
 Figure 3.2 (lower
left) Demonstration 
area features 
teacher’s classroom 
learning tools. 
Figure 3.1 (lower 
right) Student sign-
in area features a 
desk and graphics. 
. 
Figure 3.4 (middle left) 
Display area features 
classroom graphic and storage 
bookcases below that house 
student materials and 
resources.  
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 Treatment 
Insights from participant observation, student surveys, expert interview, and video 
recordings informed the purchase of adaptable furnishings, such as desk chairs and desks; and 
acoustic dampening materials such as area rugs, pillows, and acoustic panels. A full listing of 
classroom additions can be found in Appendix B: Table 3.2. Spatial organization was also 
modified in the classroom to create areas for the combined activities of Socializing and 
Collaborating as well as Focusing and Learning. The following design considerations were 
addressed: 
Density and Crowding. Desks and tables used for student seating were replaced with 
new desks. Desks were regrouped from quads into triads and rearranged to better facilitate 
circulation and provide easy viewing of the teacher’s demonstration area. The regrouping of 
students from quads to triads was also meant to improve behavioral issues associated with 
crowding.  
Acoustics and Noise. Soft furnishings and textural finishes in the form of armchairs, area 
rugs, knit pouf seating, and pillows were added to the classroom for sound dampening effect. 
The teacher’s metal desk was replaced with a wooden desk to reduce reverberation as well. 
Acoustic panels were fixed to the entrance door wall.  
Ergonomics. One-size-fits-all student furnishings were replaced with adjustable desks 
and chairs, chosen on the basis of suggested chair and table heights for grades 4 and 5 provided 
by Smith System Furniture (see Appendix D: Table 3.3). Desks feature push-button adjustable 
legs and have a larger work surface and storage space beneath. Chairs feature pneumatic levers, 
are able to swivel, and are flexible enough to allow for backward movement.   
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Lighting. New task lamps were added to the classroom and new window treatments were 
hung so as not to obscure the view to the outside. Windows also feature adjustable shades for 
additional lighting control.  
Color. A triadic scheme of purple, green, and red-orange was the dominant color palette 
with a touch of blue added (this was a nod to the pre-treatment classroom color palette). Storage 
shelf units were updated to a warmer, neutral grey tone and file cabinets to a warm grey and 
purple combination.  
In addition to designing a specific area for Collaborate and Socialize modes of work, 
several smaller nodes of space with soft furnishings were created for Focus work. The adaptable 
desks and chairs composed the space for the Learn work mode which also has the ability to 
double for Focus work. The larger desks and a student tote tray tower increased classroom 
organization and a new laptop stand (which replaced a student desk) for the teacher’s technology 
operations increased classroom organization. The teacher’s desk with coordinating hutch and a 
new writing desk also created additional storage and organization. Wall graphics were also 
organized into groupings. Figures 3.6 through 3.11 are post-treatment images of the classroom. 
 Post-Treatment 
Environmental Assessment. Immediately following the environmental modification, a 
follow-up environmental assessment was conducted by the researcher. The assessment was again 
used as a “checklist” to ensure that significant changes to address the four work modes were 
being implemented.  
Video Observation. Students were recorded the class period immediately following the 
design treatment. Recording devices were set up in the classroom from same the two access 
points that were utilized for the pre-treatment recording. Students were recorded again utilizing  
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Figure 3.9  (middle right) 
Teacher and student sign-in 
areas, where extra 
community supplies are kept.  
Figure 3.9 (bottom) Student 
resource area houses 
reference materials. 
Figure 3.9  Classroom 
entrance with personal tote 
tray organizer  
Figure 3.9 (middle left) 
Teacher’s area with storage 
for confidential files. 
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the same two access points four weeks later. At the conclusion of each class period, video 
cameras were retrieved and recordings uploaded to the researcher’s password-protected laptop. 
Recordings were scanned before full viewing and recording of observations. 
Expert Interview. A teacher interview was audio-recorded five to six weeks following 
the second follow-up video recording to allow time for the novelty of the design treatment to 
subside. Questions about how the environmental modification affected classroom organization 
Figure 3.11 Collaborate and socialize area features multiple open seating options. 
Figure 3.11 Learn and focus area features student work area and the teacher’s 
demonstration space. 
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and student behavior were asked. The interview was then transcribed by the researcher and saved 
to a password-protected laptop. Post-treatment interview questions are listed in Appendix 3.5. 
Student Surveys. Student surveys were administered in the same time frame the expert 
interview was conducted. The quantitative component of the survey remained unchanged 
utilizing a Likert scale to assess student perspectives on classroom function and furnishings. The 
qualitative component asked open-ended questions to detail student likes and/or dislikes 
regarding classroom furnishings and arrangement (see Appendix 3.7). 
 Recording and Coding Data 
Data recording and coding varied among the expert interview, student survey, and video 
recording observations. The quantitative data acquired from the student surveys were separated 
according to pre- and post-treatment. Question results were then cross compared by statistical 
analysis of the sample mean (x) and the sample standard deviation (s). Due to the scale of the 
study and small sample population, rigorous data comparison was beyond the scope of this study.  
Recording and coding data from the qualitative portion of the surveys, the expert 
interviews, and the video recordings was a challenge to conceptualize considering the ambiguous 
nature of creativity. Identifying precursory creative behaviors required an approach that was 
partially based in grounded theory. Grounded theory, as a research method, looks for emergent 
themes in the data collected (Leedy & Ormond, 2010). After viewing the pre-treatment video 
recordings and identifying ways in which the environment inhibited classroom learning and 
functioning, changes in the use of the environment post-treatment and resultant behaviors (both 
in students and the teacher) were recorded. This data was then cross-referenced with the pre- and 
post-treatment expert interviews in addition to the post-treatment student survey responses. Open 
coding, an approach suggested by Corbin and Strauss (2008), was used to divide the data into   
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segments and identify commonalities contributing to theme development. The data associated 
with the emergent themes was highlighted in Microsoft Word and selected quotes were 
transcribed by the researcher. Any identifying participant information was removed during the 
coding process.  
 Data Analysis 
The experimental research design of this study, which tests a hypothesis, is deductive in 
nature. However, based on the prevalence of qualitative data collected during the research study 
and the emergent framework utilized to group and correlate the data to identify patterns, an 
inductive approach to data analysis was simultaneously executed.  
 
 
  
58 
 
 
Chapter 4 - Findings 
 Participant Observation 
The purpose of participant observation in the classroom was to identify patterns of 
classroom use to be categorized into the Focus, Learn, Collaborate, and Socialize work 
functions. These categorizations, when coupled with the environmental assessment, informed the 
environmental modification. Observations concluded that an ordinary day’s activities could be 
generally categorized as follows: 
Brain Warm-Ups. Students were simultaneously engaged in Collaboration and 
Socialization modes during this period. Students gather around the teacher for interactive 
problem-solving activities also sharing personal experiences and stories.  
Language Arts Class Unit/Individual Research. Activities vary during this period. This 
period usually includes a Learning module that features structured discussion. For example, the 
Chess Unit teaches students the rules and strategies of chess over the course of several weeks. 
Students have spent equal time in either Collaboration or Focus modes following the learning 
activity.  
Critical Thinking Skills. Students remain in Focus mode during this activity period. It 
should also be noted that the teacher turns the classroom lights off, providing soft task lighting 
via lamps situated throughout the room. Soft orchestra music is also played in the background.   
Lunch. At one point in time, students would eat lunch in the classroom and were clearly 
observable in a Socialization mode. However, the students later moved to the school lunchroom 
allowing the classroom teacher to tend to administrative duties. 
Computer Lab/Research. Students originally migrated to the adjacent classroom to make 
use of the available computers. However, the district acquired a technology grant that supplied 
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all students with personal 2-in-1 tablets, and students were able to engage in research activities 
from the classroom and occasionally visit the school library to find additional sources. Students 
are primarily in Focus mode during this activity although they would occasionally Collaborate 
with one another as well.  
Celebration of Knowledge/Brain Teasers. Students engage in a fun critical thinking 
activity together as they summarize the day’s activities and expectations for the following class 
period in their personal notebooks. Students are primarily in Collaboration mode as they wrap up 
the day’s activities.  
Once per month, the students dedicate the time usually spent on the Language Arts Class 
Unit/Individual Research to Social Skills. During this period with the district psychologist, 
students discuss potentially sensitive subjects. Due to the nature of the discussion, the researcher 
is not permitted to be present. However, the classroom furniture was often rearranged to remove 
barriers and permit more intimate seating arrangements. Students were in engaged in Learning, 
Collaboration, and Socialization modes during this activity period (York, 2016).  
 Environmental Assessment 
 Pre-Treatment vs. Post-Treatment 
Although the assessment includes scoring measures, the scores calculated were not 
included in this study. Instead, the pre-environmental assessment served as a design “checklist” 
to determine environmental modifications that could be implemented in the classroom. The post-
treatment assessment ensured that these design improvement opportunities had indeed been 
addressed. The assessment was divided into five subscales: Open-Plan, Learning Mode, Focus 
Mode, Collaboration Mode, and Socialize Mode Spaces. Opportunities for improvement were 
identified throughout all five subscales: 
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 Subscale 12: Open-Plan Space. Improvements to community storage and display space were 
implemented in order to improve organization and space efficiency.  
 Subscale 13: Learn Mode. Improvements to auditory, visual, and kinesthetic environmental 
qualities were implemented. This included decluttering demonstration space and the provision 
of adjustable furniture that accommodated student movement ergonomically. The adjustable, 
adaptable furniture was noted as an improvement under each of the remaining subscales as 
well.  
 Subscale 14: Focus Mode. Improvements to the teacher’s work area were implemented. This 
included providing additional desk storage, creating space for an additional individual (perhaps 
for meetings with students or parents), creating more privacy, and utilizing more wall space.  
 Subscale 15: Collaboration Mode. The only improvements noted were the adjustable, 
adaptable furniture additions. However, it should be noted that although the existing round 
table and area rug at the front of the room were meant to serve as areas for collaboration, the 
area rug did not accommodate all students and the round table was rarely used at all. Post-
treatment, new area rugs provided sufficient space for students and the round table was a first 
choice among students for collaborative activities.  
 Subscale 16: Socialization Mode. The changes noted under Subscale 15 were also noted 
under Subscale 16. Collaboration areas double as space for socializing creating overall 
community space. A variety of natural textures and a cohesive color palette was also 
implemented.  
As a final note, classrooms are very limited on space as well as the resources required to 
improve the efficiency of the space. Subspaces in the classroom often function as multipurpose 
spaces. As evidenced through the environmental assessment, for example, collaboration space 
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has the potential to double as socialization space. The behaviors associated with some of these 
functions often crossover as well.  
 Student Survey 
 Pre-Treatment 
A total of ten students participated in the pre-treatment survey. Table 4.1 below illustrates 
the students’ responses. Quantitative results for part one of the survey produced the following 
mean (x) score for each question: Q1(x) = 2.7, Q2(x) = 2.0, and Q3(x) = 3.1. The following 
standard deviation (s) was produced for each question: Q1(s) = 0.82, Q2(x) = 0.94, and Q3(x) = 
0.57.  
Table 4.1 Pre-Treatment Survey Results, Part 1 
 Comfort (C) and Ease of Use (E) Ratings 
 1 (Low) 2 3 4 (High) 
Q1. Desk (C) 1 2 6 1 
Q2. Chair (C) 4 2 4 - 
Q3. Room (E) - 1 7 2 
  
For part two of the survey, most students offered multiple responses to the question 
posed. Qualitative results of part two of the survey included the following categorical responses: 
 
Q4.   What do you think it means to be creative? 
 Using imagination/having ideas – 7  
 Producing a product – 3  
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Additional single survey responses included thinking logically, making use of the 
surroundings, having fun, trying new things, and developing expertise.  
 
Q5. When do you feel most creative? 
 When using technology – 3 
 When there is ample space – 2 
 When producing a product – 2 
Additional single survey responses included when physically comfortable, alone, in the 
gifted class, in a space that is vivid or has natural light, and when feeling encouraged. 
 
Q6. Describe the kind of place you feel most creative in? 
 A comfortable space – 4 
 My bedroom – 3 
 A fun space – 2  
 A vivid space – 2 
 A spacious place – 2 
 An organized space - 2 
Additional single survey responses included where there is ambient noise or natural light.  
 
Q7. What do you like most about your gifted classroom? 
 Spaciousness – 4  
 Organization – 3  
 Learning Activities –2 
 Colorfulness – 2 
Additional single survey responses included special tasks assigned to students; 
scheduling; that the space is encouraging, inspiring, or comfortable; “fitting in” with everyone 
else; and smaller class size.  
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Q8. What would you improve about your gifted classroom?  
 Organization – 4  
 Change colors – 2 
 Nothing – 2 
Additional single survey responses included providing more learning materials and soft 
seating as well as a class pet.  
 Post-Treatment 
A total of eight students participated in the post-treatment survey. Table 4.2 below 
illustrates the students’ responses. Quantitative results for part one of the survey produced the 
following mean (x) score for each question: Q1(x) = 4, Q2(x) = 4, and Q3(x) = 3.75. The 
following standard deviation (s) was produced for each question: Q1(s) = 0, Q2(x) = 0, and 
Q3(x) = 0.46.   
Table 4.2 Post-Treatment Survey Results, Part 1 
 Comfort (C) and Ease of Use (E) Ratings 
 1 (Low) 2 3 4 (High) 
Q1. Desk (C)  - - - 8 
Q2. Chair (C) - - - 8 
Q3. Room (E) - - 2 6 
 
For part two of the survey, most students offered multiple responses to the question 
posed. However, the overwhelming majority of responses indicated some kind of improvement. 
Qualitative results of part two of the survey included the following categorical responses:   
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Q4. Do you like your new desk more or less than your old desk? Why or why not? 
 Adjustable – 6 
 More Workspace – 5 
 Spacious, Able to Move Around – 4 
 Comfortable – 4 
 Coordinating Personal Storage Option – 1  
 
Q5. Do you like your new desk chair more or less than your old desk chair? Why or why 
not? 
 Adjustable – 6 
 Able to Move Around/Swivel – 6 
 Comfortable – 4 
 Color – 1  
 Easier to Work/Focus on Teacher – 4  
For both questions regarding the desk and desk chair, all students indicated that they 
liked their new furnishings more.  
 
Q6. Is it easier to move around in your classroom after the redesign? Why or why not? 
 Organized – 3 
 Improved Circulation – 3 
 Same as Before – 1  
 Easy Before but Improved – 1  
Of the eight student respondents, seven students thought it was easier to move around and 
one student felt that moving around was already easy before the intervention.  
Q7. Do you like working in you newly designed classroom more or less than before the 
changes? Why or why not? 
 Adjustability – 3 
 More Comfortable – 3 
 Seems More Fun – 2  
 More Colorful – 2  
 More Organized – 2  
 More Seating Options – 2  
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Each of the eight students indicated that they liked working in the newly designed 
classroom more. As for reasons why, additional single survey responses included improved 
acoustics, increased spaciousness, the addition of area rugs, and a sense of encouragement 
exuded by the classroom environment.  
 
 Pre-Treatment/Post-Treatment Comparison 
Mean score and standard deviation by question shows that pre-treatment scores are 
considerably lower than post-treatment scores for Q1 and Q2. While each of the post-treatment 
scores were recorded at the highest possible value and subsequently exhibiting no score 
deviation, the pre-treatment standard deviation for these questions was high indicating a fuller 
range of scoring values from the mean. The mean pre-treatment and post-treatment scoring for 
Q3, however, was more similar. Q3 standard deviation scores for both pre- and post-treatment 
were also similar and much lower than those calculated for pre-treatment Q1 and Q2 indicating a 
lower range of scores from the mean. Table 4.3 illustrates the data.  
 
Table 4.3  Pre-/Post-Treatment Comparison of Mean Scores and Standard Deviation, Part 1 
 Pre-Treatment Post-Treatment 
 Mean (x) Std. Dev. (s) Mean (x) Std. Dev. (s) 
Q1. 2.7 0.82 4 0 
Q2. 2 0.94 4 0 
Q3. 3.1 0.57 3.75 0.46 
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 Expert Interview 
 Pre-Treatment 
The purpose of the pre-treatment interview was to understand how the teacher facilitated 
student creativity in the classroom and how the environment was perceived to influence creative 
processes. The teacher indicated that both physical and psychological factors inhibit creativity in 
the classroom environment. Physical factors included furnishings, surfaces, and lighting. The 
teacher shared that students ranged from second to fifth grade so “height level of things…inhibits 
them” (York, 2015a). The teacher further indicated that textures are important and that students 
are sensitive to lighting. Managing students’ behavior was also identified as a challenge in the 
classroom.  
Opportunities to improve the physical design of the classroom were identified through the 
interview. According to the teacher, she’d “never really even been given [the option to design the 
classroom] and financially it’s always been difficult…to really invest in that”, further noting that 
she didn’t even have a rug for her room and “that would be nice; [she] didn’t do that” (York, 
2015a). The teacher’s statements indicated a need to accommodate the changing physical needs 
of a diverse student population as well as an environment that encouraged productive behaviors. 
The principles of universal design take such needs (and more) under consideration by promoting: 
 equitable use, where the design is useful and marketable to people with diverse abilities;  
 flexibility in use, where the design accommodates a wide range of individual preferences and 
abilities; 
 simple and intuitive use, where the design is easy to understand, regardless of the user’s 
experience, knowledge, language skills, or current concentration level; 
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 perceptible information, where the design communicates necessary information effectively to 
the user, regardless of ambient conditions or the user’s sensory abilities; 
 tolerance for error, where the design minimizes hazards and the adverse consequences of 
accidental or unintended actions;  
 low physical effort, where the design can be used efficiently and comfortably and with a 
minimum of fatigue; and 
 size and space for approach and use, where appropriate size and space is provided for 
approach, reach, manipulation, and use regardless of the user’s body size, posture, or mobility 
(The Center for Universal Design, 1997).  
The recommended space plan would not only provide areas for Focus, Learn, 
Collaborate, and Socialize activities, but also minimize discomfort and the potential for hazards. 
The classroom modification would also present both the teacher and students with opportunities 
to customize their space to suit their needs. Recommended modifications to the classroom 
environment included individually adjustable furniture, such as desks and desk chairs, to 
accommodate a range of student heights; controlled lighting as provided through task lamps and 
window dressings; and the introduction of multiple surface textures through soft seating, pillows, 
and area rugs.  
 Post-Treatment 
Several themes were identified in the post-treatment teacher interview and coded 
accordingly. Themes often overlapped as well. These themes included facilitative physical 
environment, environmental acuity, leadership development, self-esteem, and teacher classroom 
management.  
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Facilitative Physical Environment included indication of increased comfort and the 
ability to express choice. Increased comfort was identified through the ability to adapt the 
environment to suit one’s needs and facilitating students’ ability to move. Choice demonstrated 
the provision and use of multiple workspace and seating options. During Social Skills, the 
teacher noted that desks could be easily moved into a circle. The teacher observed that each 
student desk grouping had desks at different heights, indicating that the students were expressing 
choice. Students were also observed to be twisting back and forth in their desk chairs and 
seeking soft chairs, and “they like having those options” (York, 2015b).  
Environmental Acuity included both students’ and the teacher’s positive perception of 
the environment as demonstrated by their increased awareness of environmental attributes. 
According to the teacher, “the kids come in [the classroom] and they see that the color scheme 
goes together.” She continued that the color scheme, the organization, and the comfort level were 
“very, very nice” and that the room itself had become a “very inviting, creative aspect for [the 
students].” The teacher also described the classroom as “fun” and “inviting” and shared that 
other teachers commented on how “beautiful” the room was (York, 2015b).   
Leadership Development included students exhibiting independence as well as 
cooperative or collaborative behaviors and developing responsibility. Independence was 
demonstrated by students exercising choice and taking initiative. This concept also closely aligns 
with developing responsibility. The teacher observed students commenting that they felt 
organized in the classroom and have enjoyed having a personal supply space. Further 
commenting on the addition of the personal tote tray tower, the teacher said that “[the design 
modification] has helped [the students] to feel more organized with their things…they’ve even 
mentioned and brainstormed together that they would like to do that in their regular classroom.” 
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This observation further serves to evidence brainstorming, a collaborative behavior. Both the 
students and teacher also cooperated with one another to adjust their desks after settling in to the 
classroom (York, 2015b).   
Self-Esteem included students developing a sense of purpose and community, which also 
includes belonging and ownership, and trust. Several were made by the teacher indicating 
students’ positive feelings or associations with the classroom and activities as well as student 
comments expressing feelings of possession or control over processes or things. The teacher 
observed that the students “feel good” about knowing where everything is in the classroom and 
coming to class because it’s a “fun place to be.” She continued that “the students know that 
everything has a specific purpose. And they like that. When they come [into the classroom], they 
know there’s a purpose in what they’re learning, in what we’re doing, in we’re talking about, in 
what we’re reading, and they feel good about that.” The teacher shared a notable example of one 
student with bone and knee problems having the option to sit on a pouf during a classroom group 
activity. The option allowed the student to be a part of the group without any special 
accommodations which, in turn, made that student “feel good” and not “awkward”, according to 
the teacher. Students also felt comfortable asking each other for help when adjusting their desks 
and chairs, demonstrating a sense of trust (York, 2015b).  
 Teacher Classroom Management which included developing new insights and 
improved organization and behavior management. New insights were demonstrated by a change 
in the teacher’s perception. The teacher shared that she hadn’t realized that she was “forcing” 
students into desks and chairs that did not fit them that she learned a lot about creativity. The 
classroom modification helped her recognize the need to encourage children by allowing them 
choices. She went on to express that she now sees teaching and learning from a different 
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perspective. Furthermore, classroom behavior management improved since, according to the 
teacher, the students were more cooperative with one another. The teacher indicated that overall 
classroom management has improved now that she has space for her supplies and several 
functional areas of the classroom for students to use.  
 Video Observation 
 Pre-Treatment 
The purpose of the pre-treatment video observation was to identify ways in which the 
classroom environment inhibited creative process. These identifications also informed the 
environmental modification. There were recurrent issues in regard to organization, furniture 
arrangement, and furnishings.  
Organization. Students did not have personal storage space since the classroom is 
utilized for three different classes. Instead, students’ notebooks, activity folders, and research-
related materials were stored in separate “community” bins for each of the three classes. This 
increased time-to-task as students had to retrieve their materials before transitioning to new 
activities. During the two video recording days, time spent transitioning between activities for 
the day totaled 8 minutes, 45 seconds and at least 5 minutes, respectively.  
Furniture arrangement. Several instances of the furniture arrangement inhibiting 
student circulation and classroom activity were observed. For example, on the first recording 
day, the teacher and students moved a round student table to accommodate the Language Arts 
Unit activity taking place on the area rug at the front of the classroom. The newly positioned 
table, in turn, inhibited circulation at the back of the room and was placed back into its original 
position at the conclusion of the Language Arts Unit activity. The table continued to inhibit 
students’ circulation and also served as a means for students to “swing” themselves between the 
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table and nearby desks. This posed a behavioral challenge in the sense that the teacher views this 
activity as unsafe. 
Furnishings. Furnishings also appeared to inhibit students’ learning. The area rug at the 
front of the class was not large enough to accommodate all of the students and students often 
repositioned themselves (as opposed to minute fidgeting) while sitting on the rug. Three students 
in particular repositioned themselves 6, 7, and 17 times, respectively. This may have indicated 
discomfort which can further lead to disengagement. Every student repositioned themselves at 
least once. Chairs and desks appeared to be too small for some students. One student was 
observed hunching over her desk while working and had little space underneath her desk for her 
legs. Students also often sat sideways or backwards in their chairs in order to view the teacher. 
Students were often asked to remove personal items like water bottles from their desktops to 
create more space, and the round table furthermore lacks storage for students’ supplies entirely. 
 Post-Treatment    
Several positive themes were identified in the post-treatment video observations and 
coded accordingly. These themes included facilitative physical environment, environmental 
acuity, leadership development, self-esteem, and teacher classroom management. It was not 
uncommon for some of these themes to overlap during observation, especially between 
leadership development and self-esteem.  
Facilitative Physical Environment observations included indication of increased 
comfort, the ability to express choice, and experimentation, which occurs when new classroom 
spatial arrangements and activities are undertaken. The following were observed: 
 Increased comfort: At least one student commented on how comfortable the armchair was. 
There was also significant reduction in students repositioning themselves on the area rug 
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during the Language Arts Unit. Three students observed repositioning themselves during pre-
treatment reduced this behavior from 17 to 4 times, 6 to 2 times, and 7 to 1 times, respectively.   
 Ability to express choice: A round table located at the front of the classroom was previously 
unused. When given the option to choose their seating during the Language Arts Unit, the 
round table became the first choice amongst the students. Student adjustment of chairs and 
desks, their multiple seated positions within the chair (e.g. leaning back, kneeling), and 
retreating to multiple classroom areas for Individual Research also evidenced choice. 
Furthermore, several students chose to work with their laptops on their laps as opposed to on 
their table tops; this did not occur previously.  
 Experimentation: This was probably the most notable post-treatment observation. At the onset 
of a Language Arts Unit on the second recording day, the teacher commented that she wanted 
to “try something new.” Students were instructed to arrange their chairs in a semi-circle at the 
front of the classroom, a configuration that the classroom seemingly did not allow before. The 
teacher then engaged the students in a participatory discussion. Students were offered the 
opportunity to role play. Too many students volunteered requiring the teacher to create new 
roles. Student engagement and participation was high; a student who is normally reserved and 
quiet began “acting out” her responses without prompting. Students were anxious to offer their 
thoughts and off of each other’s ideas. The teacher praised several critical thinking 
“connections” made by various students.  
Environmental Acuity qualities observed included positive response to the environment, 
sensory activation, and flow activity. Sensory activation was demonstrated through intentional 
touch interaction with the environment as well as unintentional actions like humming. Flow 
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activity is demonstrated when individuals are intensely engaged in or focused on activities and 
lose sense of time. The following were observed: 
 Positive response: Students’ descriptive comments about the classroom and particular 
furnishings on the first day included words like cool and awesome. Several students 
commented that they “loved” the room and there was laughter, smiling. The students were 
excited by the classroom pet fish. On the final recording day, a student commented that she 
was “impressed again” by the classroom environment.  
 Sensory activation: During Critical Thinking activity, two students began to hum and move 
rhythmically to the background orchestra music, respectively. This was a new phenomenon not 
observed during the researcher’s participant observation the prior year nor during the current 
year. Another student, who would normally reposition herself multiple times on the area rug, 
instead diverted her attention to patting, rubbing, rolling, and rotating the pouf seat. Yet 
another student who was normally observed repositioning himself under the same conditions 
engaged in rolling the pouf between his legs or lying atop it.  
 Flow activity: At the end of the teacher’s “experimental” Language Arts activity (see 
Facilitative Physical Environment section on Experimentation), a student commented that she 
couldn’t believe it was lunchtime already. Students also appeared to be engaged during both 
Critical Thinking and Individual Research. However, there was one student demonstrating off-
task behaviors (adjusting and re-adjusting his chair height) during Critical Thinking and 
influencing some other students to respond with like behavior.  
Leadership Development qualities observed included independence and developing 
responsibility, cooperative or collaborative behaviors, and community policing, which occurs 
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when students call out one another’s undesirable behaviors in a supportive manner or help each 
other to stay on task. The following were observed: 
 Cooperation/Collaboration: Students helped one another adjust desks. For those students 
arriving late on the first day in the new classroom, fellow classmates were excited to offer 
instructional assistance on desk adjustment.  
 Independence/Developing responsibility: In addition to students adjusting their desks and 
chairs at the beginning of the day by the final recording without prompting, students also knew 
to retrieve their supply trays and take out their notebooks to be checked by the teacher. 
Students also knew to put away their trays at the end of the day.  
 Community policing: After exploring their new classroom, the teacher prompted students to 
settle into their normal classroom activities. All but one student began retrieving their supply 
trays; subsequently, one of her classmates prompted her to join the group in retrieving trays. In 
two other instances, students rotated among desk groupings which prompted readjusting of 
some desks. When a classmate would notice that their peer’s original desk setting was being 
adjusted, that classmate would make the “adjuster” aware that that they were changing another 
student’s settings.  
Self-Esteem qualities observed included a sense of community, the development of trust, 
and class participation. Participation parallels feelings of trust or “safety” in the classroom 
environment which also, presumably, leads to the ability to exhibit critical thinking skills more 
freely. The following were observed: 
 Sense of community: Students rotated use of a limited number of pouf seats amongst one 
another, two students often sitting on one pouf together. Conversely, students would often 
“claim” their desk at the beginning of the day, expressing this ownership aloud.  
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 Development of trust: Students helped each other to adjust desks and the teacher and student 
worked together to adjust desks (which breaks down hierarchical patterns of interaction). 
Thoughts and ideas were shared during the teacher’s “experimental” Language Arts Unit. 
Sharing thoughts and ideas in a group setting also indicates feelings of “safety” within the 
classroom environment.  
 Class participation: In addition to the teacher’s “experimental” Language Arts Unit activity, 
the whole class contributed ideas for naming the new classroom pet fish and voted. Other than 
these specific examples, participation seemed to remain the same as pre-treatment.  
Teacher Classroom Management observations included improved organization, 
behavior management, and time management. Time management closely parallels improved 
organization and was measured via time-to-task. The following were observed: 
 Improved organization/efficiency: Since students were able to retrieve their own supply trays, 
the teacher no longer had to set out students’ activity folders at the beginning of the day or 
prompt them to retrieve additional supplies as they transitioned to new activities.  
 Behavior management: In order to remind students that the new classroom is a “privilege”, the 
teacher kept one of the old classroom chairs for students who “cannot handle” or respect the 
new furnishings. Students’ gasped, “Noooo!” to this aspect. Furthermore, no students were 
observed “swinging” between desks.  
 Time management: It was noted that, during pre-treatment recordings, total transition time 
between activities for the day ranged between 5 minutes and 8 minutes, 45 seconds. Total 
transition time did not exceed 3 minutes, 15 seconds post-treatment.  
There were also some new challenges observed as a result of the environmental 
modification. The ability to adjust chairs and desks created participation issues and distractions. 
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When students would engage in didactic activities with another, the staggered desk heights made 
this difficult (on the other hand, the new desks are larger which allowed students the option to sit 
catty-corner from one another at one desk). Some students engaged in inappropriate adjusting of 
their chairs, adjusting them up and down repeatedly, or spinning 360-degrees; others “jiggled” 
their chair levers, creating a disruptive noise. The pouf seats also caused some commotion with 
students, causing the teacher to ban their use at times.  
 Summary of Findings 
The purpose of the research study was to explore the role that the designed classroom 
environment plays in fostering student creativity in the combined fourth and fifth grade USD 475 
gifted program. An experimental environmental modification to the physical classroom primarily 
utilizing qualitative data collection methods in the forms of participant observation, student 
surveys, expert interviews, and video recordings was executed. The data collected both informed 
the environmental modification and contributed to assessment of the outcomes. The student 
surveys and an environmental assessment also provided quantitative data that both informed the 
environmental modification and contributed to further assessment of the outcomes.  
The research sought to answer the primary research question: Does intentional design of 
the classroom environment foster creative behaviors in students? Secondary research questions 
included: 1) How does function-based classroom design affect both students and the classroom 
teacher in terms of creative process? 2) How does adaptability of the designed classroom 
environment affect both students and the classroom teacher in terms of creative process? The 
primary hypothesis was that the proposed modification of the classroom environment will 
produce precursory creative behaviors. Secondary hypotheses were that both function-based and 
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adaptable classroom design would improve teacher management in terms of student behavior, 
organization, and time-to-task. It was further hypothesized that student comfort would increase.  
Pre-treatment measures indicated opportunities to improve the physical classroom 
environment in terms of organization and storage, comfort level, seating options and 
arrangement, and color scheme. These issues were addressed by creating classroom subareas that 
facilitated Learn, Focus, Collaborate, and Socialize modes of work, with the Focus-Learn areas 
and Collaborate-Socialize areas serving dual function. Students were observed fully utilizing the 
classroom post-treatment whereas this did not occur before. Post-treatment student surveys 
indicated an improvement across measures of comfort which evaluated student chairs and desks 
as well as overall classroom organization and circulation. The improvement to classroom 
organization, however, was not as significant. The post-treatment measures also corroborated 
emergent themes that included facilitative physical environment, environmental acuity, 
leadership and self-esteem development, and improved teacher classroom management. This was 
especially evident between the expert interview and video recordings.  
 Within each of the emergent themes, specific behaviors were identified. The overall 
findings indicate that precursory creative behaviors were exhibited by students, the outcomes of 
which will be discussed in the following section. Function-based, adaptable classroom design 
was also specifically indicated to improve management of student behavior, classroom 
organization, and student time-to-task. Student comfort was also increased.   
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Chapter 5 - Discussion and Conclusion 
The research was initiated in response to the perceived disengagement of schoolchildren 
beginning as early as elementary school, with the lessening of creativity resulting from the push 
for standardization as a contributing factor. The literature shows the critical role creativity plays 
in the development of life skills which, arguably, schools are meant to nurture. There are many 
disputed and uncontrollable facets of the field of education that further decrease opportunities for 
student creativity development. However, the contribution of the physical learning environment 
itself to the development of creativity is often overlooked but rich in transformative potential.  
Although designing for creativity is a challenge to frame, due much in part to its 
ambiguous nature, the ability to be creative is embedded within a larger sociocultural context. As 
referenced in the author’s Framework for the Modification of Creative Learning Community 
Physical Environments, time dimensions and both external and internal influences impact the 
creative classroom culture. External influences include but are not limited to governments, 
communities, and personal relationships; internal influences include but are not limited to 
motivation and goals. In order to create a more ideal environment for fostering creativity, there 
must be an element of adaptability introduced as a mediator between these external and internal 
forces. The classroom served as the adaptive element and, in the case of this research, the 
classroom culture added an additional layer of context.  
 Analysis of Findings  
Although creativity could not be directly observed through this study, the research found 
that the environmental modification produced precursory creative conditions for and behaviors in 
the students: 
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 Facilitative Physical Environment  
As indicated by Maslow (1943), physical needs must be satisfied first before ascending to 
a creative state. Increasing comfort by introducing choice and adaptability in the classroom 
environment was one of the goals of this study, and both the students and teacher cited an 
improvement in these conditions. The ability to adapt the environment and express choice also 
seemed to promote an unintended behavior – experimentation. As a result of more optimal 
environmental conditions, it seemed that there was a willingness to “try new things” in the 
classroom or, perhaps, it was just that the environment enabled everyone to perform actions that 
were once inhibited.  
 Environmental Acuity  
Both the students and teacher clearly indicated a more positive perception of the 
classroom environment in the post-treatment survey and interview, respectively. This was further 
corroborated by the video recordings. What is less obvious is the increased awareness of the 
surrounding environment and its attributes and how that enhances the senses. There has been 
speculation as to whether or not instrumental music, for example, enhances individuals’ ability to 
focus and the consensus has been that it is inconclusive. However, it seems that when the senses 
are dulled, individuals do not notice their surroundings so much as when the senses have been 
engaged. Did the enhancement of color (visual) and textural (tactile) quality in the classroom 
lead to an overall increase in environmental acuity? If not a measurable increase, at least a 
difference was observed. Prior to the environmental modification, the students had never been 
observed dancing in the classroom nor humming along to the orchestra music playing softly in 
the background as they engaged in individual, focused activity. According to the literature, such 
demonstrations of joy are a result of positive affect, which further seems to facilitate creative 
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thinking (Amabile et al., 2005; Frederickson, 2001; Isen, 2000), and which the modified 
classroom environment seemed to enhance. 
 Teacher Classroom Management, Leadership Development, and Self-Esteem  
These three concepts emerged as interdependent classroom qualities. Leadership is a 
much-desired organizational skill. Transformational leaders are able to assist their followers in 
developing their fullest potential by motivating them to do more than what is expected or to 
transcend their own self-interests (Burns, 1978). Students demonstrated this quality through their 
desire to help one another problem-solve as they adjusted their desks for the first time. 
Furthermore, Puccio et al. (2007) argues that the fields of leadership and creativity have become 
inextricably linked by a shared concept of change. Creative product leads to change and 
leadership acts as a catalyst for change (Puccio et al., 2007). The students’ impromptu 
brainstorming sessions to improve their home school classrooms is an example of 
transformational leadership and creativity as a catalyst for change. Children need meaningful 
interactions and collaborations (Piaget, 1981; Vygotsky, 1990) and these interactions 
furthermore allow for utilization of creativity, the development of creative application, and the 
testing of ideas among peers.  
Learning is enhanced by a sense of self-esteem. Self-esteem is demonstrated as trust 
develops and students feel that they are in a safe, secure environment. Children need supportive 
symbolic ecology in order to feel safe (Csikszentmihalyi, 1997). Under these conditions, students 
feel encouraged to participate in classroom activities. The classroom becomes a place that 
nurtures a sense of belonging which, in turn, fosters pride and ownership and exhibits itself in an 
increased sense of responsibility. Encouraging students to develop ownership, territoriality, and 
school pride has the added benefit of preventing negative behaviors like bullying (Killeen et al., 
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2003), thus improving teachers’ behavioral management. Students are able to develop a sense of 
community, which in turn fosters their own development. 
 The Bigger Picture 
As referred to in the literature review, community planning is a design approach that is 
based on the functions of the people in society and placemaking, thus linking community 
planning to community development. In the effort to produce desirable behaviors in the 
elementary classroom, a behavior setting was essentially created. Behavior settings are small-
scale social systems that are composed of people and physical objects arranged in such a manner 
as to carry out routine actions within a specified time and place. Schools and workplaces are 
examples of behavior settings, containing physical properties, social components, and the 
environmental setting (Kopec, 2006). Furthermore, some behaviors are considered to be 
appropriate in certain environments but not in others; and according to behavior-setting theory, 
places can evoke particular patterns of behavior (Kopec, 2006). Meaningful symbols therein 
make it easier for people to know who they are and, therefore, know what they should do; and 
harmonious, meaningful environments in space and time foster creativity (Csikszentmihalyi, 
1997). It may then be inferred that when the classroom is modified to stimulate precursory 
creative behaviors, creativity will naturally occur.  
Community development focuses on building the capacity of a community’s citizens in 
order to achieve a better quality of life (Green & Haines, 2012), to enhance community vitality. 
Community vitality addresses the environmental, economic, and social aspects of a community’s 
capacity (Mattson, 1996; Scott, 2009). If we apply the principles of community design to the 
classroom, several aspects correlate – the physical classroom itself, creative product, and 
student-student and student-teacher dynamics. One of the most well-known community 
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development approaches to educational design is the Reggio Emilia approach. Developed during 
post-war reconstruction under the guiding influence of Loris Malaguzzi, Reggio Emilia sought to 
create an educational environment in which collaboration amongst parents, teachers, and the 
general community would be paramount. Children are believed to have rights and be active 
constructors of knowledge. Teachers act as facilitators and co-researchers in the child’s learning 
process. Learning is also believed to be a social activity encompassing multiple forms of 
“knowing”, all of which were comprised of meaningful connections (Berk & Winsler, 1995; 
Hewett, 2001). 
Fostering creativity also develops civic intelligence, or the “capacity of [a community] to 
consciously adapt to its environment and shape a future that is healthy, equitable, and 
sustainable” (Schuler, 2010, p. 295). Civic intelligence builds community awareness, encourages 
decision-making, and facilitates the collective development of solutions to societal challenges 
through a creative, active, non-deterministic, and human-centered approach. Because it is a 
collaborative learning experience, it is transformative in nature (Schuler, 2010; Dale & Newman, 
2006). In this regard, one of the most surprising outcomes of the study was the transformative 
effect the modified classroom environment had on the teacher. The classroom teacher, seasoned 
in her experience and master of her classroom environment, witnessed the positive, natural 
behaviors that emerged as a result of the intervention. Although the design process pushed 
boundaries and necessitated a new way of thinking, the teacher was able to experience – and 
appreciate – the potential of change and redefinition, thus allowing her students to develop their 
creative capacities.  
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 Study Limitations 
Evidencing creativity is different from facilitating creativity. The premise of the 
environmental modification was to create an environment that would facilitate student creativity. 
This study did not specifically test creativity as a result of environmental design. Instead, the 
study observed indirect conditions that were indicated by the literature to influence the 
conditions under which people are more likely to reach higher mental processes. 
The study did not address individual contextual factors such as student aptitude, home 
life, learning and behavioral disorders, etc. It is possible that these “unknowns” may be 
predetermined with the development of a questionnaire that the classroom teacher would be 
required to fill out for each student. However, such factors in the classroom population will still 
be out of the researcher’s control. Furthermore, the sample group for the research study was very 
small, preventing any generalizations about the group to be made from data analysis.  
The study also did not address the USD 475 gifted program curriculum nor delivery 
methods. While the designed classroom environment has the potential to inform new and 
acceptable behaviors, the teacher and the curriculum explicitly define classroom expectations. To 
most accurately assess the potential outcomes of an environmental modification, it is necessary 
for the classroom teacher to be willing to allow students’ natural reactions and behaviors to 
emerge, within reason. Additionally, while creative teaching is not the same as teaching to think 
creatively (Starko, 2014), novel approaches to teaching curriculum increase the opportunity for 
the environment to be fully utilized.  
The inability to conduct creativity study with a control test group limited the validity of 
the study results. Primarily qualitative data from one group of students was analyzed to identify 
emergent themes; however, the TTCT-Figural has been shown to be a highly reliable and valid 
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instrument for measuring creativity and, if implemented, would have increased the researcher’s 
ability to determine correlation. Furthermore, the TTCT-Figural has been found to be fair in 
terms of gender, race, community status, language background, socioeconomic status, and 
culture (Cramond, 1993; Kim, 2011). However, had testing been implemented, the design of the 
USD 475 gifted program would have made it difficult to measure long-term results. A 
longitudinal study would require prolonged presence in the classroom itself; however, students 
meet only one day per week and students may not attend consistently since their home school 
priorities override those of the extracurricular gifted program.  
 Implications for Future Research 
Research study investigating the correlation between the designed environment and 
creativity are limited. Further research into the sociocultural contexts affecting creativity is 
needed in order to better understand the role the physical environment can play in its 
development. In this regard, additional studies are also needed to better define creativity in its 
various contexts for the purpose of definitively observing its emergence in the research 
environment.  
The research study, exploratory in nature, shows promise for reproducing the study with 
a larger group, across a variety of grade-levels and curricular and cultural contexts. The 
determination of consistency amongst the emergent themes would lead not only to a greater 
understanding of creative processing, but also better inform a universal design model for 
creativity development in educational settings. While standardization has been shown to 
antagonize creativity development, a universal model could produce a set of design guidelines 
that could be adapted to environmental context.  
Education has an economic function, but this does not mean that the functions of 
education are wholly economic (Robinson, 2001). As a means for increasing students’ problem-
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solving capacity and 21st century life skills, longitudinal studies assessing students’ creative 
development at each educational level (primary, secondary, and post-secondary) through 
entrance into the workforce are needed to ascertain how the educational environment can be 
modified to better transition students. This data could provide insight into what contexts better 
translate to “meaningful” experiences that keep students engaged for the entirety of their 
educational training.  
 Final Remarks 
The author’s Framework for the Modification of Creative Learning Community Physical 
Environments, based on the synthesis of Csikszentmihalyi’s (1997) Systems Theory of Creativity 
Theory and Vygotsky’s (1978) Sociocultural Learning Theory, may provide the design 
guidelines for learning environments that are better equipped to produce creative behaviors. The 
Model merits further testing across a variety of educational context to determine its reliability. 
With creativity currently declining in schoolchildren, guided efforts are needed to create a more 
pragmatic educational experience. Although it may not be possible to control educational policy 
and other macro factors, creating a physical environment that is more conducive to creativity 
development may be within reach. Individuals are inherently influenced by their environments; 
and environmental cues inform behaviors, both positive and negative. Perhaps, if learning 
environments are designed to facilitate creative behaviors in students, the environment will 
eventually lead the curriculum and its delivery, producing a student citizenry that will be able to 
creatively address the problems they encounter and improve the quality of life in the 
communities of which they are a part.   
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Appendix B - Classroom Schedule 
Table 3.1: Kristi York’s Schedule for Junction City Gifted 3-5 Grades. (2014).  
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Appendix C - List of Classroom Design Contributions 
Table 3.2: Classroom Design Expense Report 
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Appendix D - Suggested Chair and Table Heights 
Table 3.3: Smith System Suggested Chair and Table Heights 
Retrieved from http://smithsystem.com/wp-content/uploads/2012/04/SS_Heights.pdf 
 
 
